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BIONETICS B516 Nighalson Lane, Kensington, Marylsnd 20795 301 8815600
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January 13, 1975

Mr. Leohard Appleby, Contracting Officer
Department of Health, Education and Welfare
Food and Drug Administration, CA-2712

5600 Fishers Lane, Ropom 5C-13

Rockville, Maryland 20852

Reference: Contract FDA 71-268; LBI Projact #2446
Dear Mr. Appieby:

Litton Bionetics, Inc., is pleased to submit a report for the referenced

contract entitled “Mutagenicity Screening Studies" for compound FDA 71-55,
Tartaric Acid.

Included in this report are the results and raw data of the three tests
conducted: Host-Mediated Assay, Cytogenetic Studies and Dominant Lethal
Assay. Eight (B} coples are being submitted for your review.

Upon completion of the toxfcology work an evaluation was made of our resuits
to those appearing in the Titerature. In cases where our values ware Tower,
the toxicology was repeated. In some instances either the Host-Mediated
Assay, Dominant Lethal Assay and/or Cytogenetic Studies were also repeatad
at one or more Tevels to fulfill the requirements of the contract. In some
cases, the acute and/or subacute assays were 1nvolved.

If there are any guestions concerning this report, or, if additional informa-
tion is required, please do not hesitate to contact us.

Sincerely,

. LITTON BIONETICS, INC.

Robart J. Weir, Ph.D.
¥Yice President

RIW:11s
Enclosures (8)
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I. REPORT

A, Introduction

Litton Bionetics, Iﬁc. {LBI} has investigated the possihie
muitagenicity of compounds selected and provided ty the Food and Drug Admin- -
istration under Contract 71-268. LBI's investigation utilized the three
mamnalian test systems herein described -- Host-Mediated Assay, Cytogenetic
Studiaes and Dominant Lethal Assay. These tests provide information as to
the types of genetic damage caused by environmental compounds -~ pesticides,
chemicals, food additives, drugs and cosmetics,

The Host-Mediated Assay s based.upon the assumption that the
action of a mutagen on the cenetics of bacteria is similar to that in man.

This is further strengthened by the use of an eukaryotic organism (Sagcharomyces
cerevisiae). Since the mutation frequencies are well established for the
indicator erganism, any deviation due to the action of the test compaund is
readily detectable. As somp compounds are mutigenic in ba:terié aitd not in

the host animal, end vice versa, this test is able to differentiate an actien
which muy save been due to hosts! ability to detoxify er potentiate a suspected
mutagen. This action is dependent Upon the ability of the compound to g in

Acrtess to the paritonsal caviiy. Coupled with the direct action of the compotnd

6n the indicator organism in witro, the assay provides a clear insight into

host-mediatfon of mutagenfcity.

Cytogenetics provides a valuabla tool for the direct observation
of chromosomal damage in somatic cells.  Alteration of the chromoseme numebar
and/or forp iﬁ somatic ¢211s may be an indox of mutation. These studies utilized
exanination of bone marrow cells arrested in C-metaphase from rats exposzd to the'

test compound as cumpared to positive and necative control animals. If mutationa)



changes nccuﬁ, the types ¢f damege expected due to the actien of chemicals
are structural rearraryemznis, breaks and nther‘forms of damage'tn the
chromosoma] cemplement of the cells exposed., _

For the in vitro cylogepetic studies, we have a mere rapid
and inexponsive means of determining chromosomal damace. This is accom-
plished by observing cells in anaphase. As the chromatids separate and
meve aleng the spindle, aberrations mey occur. Chromatids which do not
migrate Lo the daughter cells may lead to uneven distributian of parts or
of entire chromatids {mitotic nondysjunction). These give rise to "side
arm" bridges which have been interpreted as point stickiness or lecalized
failures of chromoscre duplication point errors. These aberrations {bridges,
pseudochizsmata, muliipolar cells, acentric fragments, etc.) are extremely
sensitive indicators ¢f genetic damage.,

The Dowcinant Lethal Test is an accurate and sensitive measyre
of the amcunt and twpe of fetal wastage which may ocour following administration
of a potential wmutagen. Deminant lethal mutations ere dndicators of lethatl
genetic lesions. The effects of mutagens on the chromosomal coniplament of
the spermatozoa of troated males rosulls in alterations of form and numher
of chiromasames.  Structural rearrangements and aneuplioidy may Tead to the
production of rou-viakie zygotes, early and late Tetal deaths, abortions and
congenival mwalforiecations. In addition, aberrations ecould lead to sterility
or reduced repreductive capacity of the F1 generation. The action of a mutagen
on specific portions of spermatogonesis is also apparent In this test.

B. Objective
The purpose of these studies is to determine any mutagenic offect

of the fost conmouhd by employing the Host-Mediated Assay, Cytonenetic’Studies



and the Dominant Lethal Assay, both in vive and in vitro tests are employed

with the cytogenetic and microbial test systems. These tests and their de-
scriptions are referenced in the Appendices A through F.
. Compound
1. Test Material
Compound FDA 71-55, Tartaric Acid, N.F.F.C.C., Fine
Granular, Lot Number 71382, as suppiied by the Food and Drug Administration.
2. Dosages
The animals employed, the determination of the dosage
levels and the route of administration are contained in the technical discussion.
The dosage levels employed for compound FDA 71-55 are

as follows for the Cytogenetic Studies in vivo in rats.

Test I' Test 117
Low Leve] 1.25 mg/kg = —meea-
Intermediate Level 12.5 mg/kg 500.0 mg/ky (acute)
LDg 125.0 mg/ky 4000.0 mg/ka ﬁ“C”tE}
1450.0 mg/kg {subacute)
Negative Contro] Saline 5aline
Positive Control [TEM*) 0.3 ma/kg 0.3 mg/kyg

The dosage levels employad for compound FDA 71-55 are as

foliows for the Host-Mediated Assay in vive in mice.

Test I Test 117
i.ow_Level 1.26 mg/ky  —m-meo -
Intermediate Level 12.5 ma/kg 500.0 mg/kg (acute)
LD 125.0 mg/kg 5000.0 mg/kg {acute)
1450.0 mg/kg {subacute)

Negative Control Saline Saline
Positive Control (EMS#**) 350 ma/ kg 350 wmg/kg

DMt **+# ) 100 mg,/ kg 100 mg/kyg

*  Triethylene Melamine

**  Ethyl Methane Sulfonate

*** Dimethy! Nitrosamine

+  These two tests were performed at different time intarvals.

m BIONETICS ' 3



The dosage Jevels emh]oyed for compound FDA 71-55 are

as follows for the Dominant Lethal Assay in vivo in rats.

- — -

500.0 mg/kg {acute)
4000,0 mg/kg (acute)
1450.0 mg/kg {subacute)
Saline

0.3 ma/ky

Test 17
Low Level 1.25 ma/kg
Intermediate Level 12.5 mg/kg
LD5 125.0 ma/kg
Negative Control Saline
Positive Contral (TEM*) 0.3 mg/kg

The in vitro Cytogenetic Studies were performed employ-

ing three Jogarithmic dose levels.

Low Level 1.0 meg/m)
Medium Level 10.0 mcg/m)
High lLevel 100.0 meg/mi
Negative Contro?l Saline

Positive Contro) (TEM*) 0.1 mcg/m

The discussion of this test is contained in the techpical

discussion.
D. Methods
The protocols employed are explained in Appendices € and D.
E.  Summary

1. Host-Mediated Assay
This compound was not mutagenic fpr Salmonella strains

TA-1530 or G-46 in any of the assays. The initial results with Saccharnmyces.

indicated .increased recombinant frequencies in the subacute tests and in the

in vitro assays. Additional tests (Test II) at higher dose levels were

negative for a1l strains at both acute and subacute dose levels.
2. Cytogenetics
a.  Invivo
The compound produced no detectable significant
aberration of the bone marrow chromosomes af rats when admipistered grally

*Triethylene Melamine
+These twe tests were performed at different time intervals.

!@ BIONETICS



at the dosage levels empioyed in this study.

b. In vitro

The compound produced no significant aberration
in the anaphase chromosomes of human tissue culture cells when.tested at the
dosage leveis employed in this study.

3, Cominant Lethal
This compound was considered to be non-mutagenic 1n rats
in the Dominant Lethal Assay when using the dosages employed 1n this study.

F. Results and Discyssion

1. Toxicity Data « Test I
2. In vivo

Compound FDA 71-55 was suspended in 0.85% saline
and administered to ten male rats by intubation. The average body weight of
the animals was 250 grams and each received a dose of 5000 ma/kg. A1l animals
were found dead within 24 hours. Wecropsy revealed swollen mucosal Mning of
the stomach and bloody patches in the intestine.

Dose Tevels of 100, 250, 500, 1000, 2000 and 3000
mg/kg were selected to determine an acute LDSD' The toxicity data 15 presented
on the LDED repurting form using the Litchfield-Wileoxson method. |

1 The LDSH was determined as %20 mg/kg. The L05 dose
level was derived from the prubit 1ine. The dose levels used were LD5 - 125
mg/ky, intermediate - 12.5 mg/kg and Tow - 1.25 mg/kg. The data on the dose
levels, numbers of animals and necropsy findings are presented in the toxicity

data sheets.

u@ BIONETICS 5



h. In vitro

The compound was suspended in 0.85% saiine at tha
concentrations listed above. It was introduced into tubes containing W[-38
ceils in a Jogarithmic phase of growth. The cells ware observed for cyto-

pathic effect (CPE) and the presence of mitoses at 24 and 48 hours.

Na. of Conc.
Tube Ho. Cells mcg/ml CPE Mitoses

1 5%10° 1,000  +. -
2 . 1,000+ -
3 " 500  + -
4 w00+ -
5 " 00 - +
6 0 00 - +
7 L 50 - +
8 n 50 - +
9 “ e - +
10 " 10 - +

E BIONETICS



Since an inhibition of mitoses was observed a

closer range of concentrations was employed as follows.

] 5%10° 500 4 -
2 " 5Q0 i -

3 n 400 | + -
A n 400 + -
5 " 300 + *,
§ - " 300 t t
7 o 200 - -
8 “ o 200 ¢ +
g " 100 - +

10 " 100 - +

The 100 mcg/ml concentration was used as the high

Tevel, 10 mcg/ml as the intermediate Tevel and 1.0 meg/ml as the low Tevel.

® S
BIONETICS
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TOXICITY DATA
COMPOUND FDA 71-55

Solvent: 0.85% saline

Dosage Form: Suspension

Animals: Male rats with an average body weight of 250 grams. All
animals were ohserved for tén (10) days.

Range Finding:

Dose # Daad : ' '
mg/kg # Animals Day of Death and Necropsy
5000 10/%0 Day 1 (10): Swollen mucosal lining
and blcody patches in the fntestine.
LD5ﬂ:
100 /5 None
250 1/5 Day 5 (1): Swollen mucosal 1ining
and bioody paiches in the 1ntestine.
500 1/5 Day 5 (1): Swollen mucosal lining
and bloody patches in the intestine.
1000 3/5 Day 2 {3): Swollen mycosal lining
and bloody patches in the intestine.
2000 475 Day 1 (1) and Day 2 {3): Swollen
mucosal 1ining and bloody patches in
- the intestine.
3000 A/5 Day 1 (1) and Day 2 {(3): Swollen

mucosal 1ining and bloody patches
in the intestine.

m BIONETICS ' | 9



LDED REVPORVING vioRN USING LICCHIIZLD-VWILLCOHDN HiTiIGL

DOSE EEFECT CURVE FOR FDA Cotwpound 71-55 Tartaric Acid
i ¢ OOSIRVEZ  EX2ICUID 0 OLE-UMID L CCITWUE. |
DOSE ' _PROPORTION ! SERCENT >IRCIIY T BIROLED o8 fenil s
00 b 0/5 | 0 : 2 : |
250 | 1/5 ; 20 ! 12 = g
so0 - s 20 | 29 : ;
I | .
1000 s | 60 ! 53 5 ;
. : :
2000 s 80 f 76 i !
3000 a5 | 80 R ; |
Totzl animals = 30 Total =
Humbér Doscs, K = 6 {{:Hi}l2 = -865 -
Aninals/Doze = ' 5 Da2erees ol Freeclonm, r=u-2= Fil
{CHI)? for n of k-2 = 5,49 since -- B85 is lazss the= 9,49 .
therafore €ita not significW
haterogensous
Dy = 2800
LDgq = 820
LDyg = -~ 310
fLDgo = $_2.77 = _ 301 _ 2.77'= _ 3.0 2.77 = (3.011-715 3 20
Y _ VR V15
LDgg = feDg, = _920)(2.20)= 2024
LDggo = (920)/{2.20) = 18
fLlepn . : ’

Lhgp &nd 19/20 Ccnfi:‘.e:{ce' Limite = Pgiﬂﬂ L LD,m = EUE;’::= .95
~ 7

Attached sheuld be z plot of the dose-cffect curve on iog-z

rocoln pazar.
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2. Host-Mediated Assay ~ Test I
Compound FDA 71-55 caused no signjficant increases in
mutant frequencies when tested against Salmonella TA-1530 and G-46 at the
dose Jevels used. Similarly, no significant increases occurred in the tests

with Saccharomyces D3 at the acute levels. The intermediate level showed an

increase compared to its negative control. The sybacute levels show a dose-
related response increase in recombinant frequencies indicating the compound
or a metaholite(s) was genetically active. The additional work on G-46 and

13 were the result of contamination of some media.

m BIONETICS '

12



EVALUAT ION SHEET

Compound: FDAP1-55 TARTARIC ACID

In Vivo
Possibie
Indicatoer Szrain In Vitro Low Recoveries Controls Othar Commants
TA-1530 pos. NC Ne OK 1, All doses negative
PC
11/6/72 Acutes _ AL PC DK
: Al
11/9/72 Saacutes AH gaNC DR
: SANC
SAL HFpe
SAI
SAH
G-U4&
11/27/72  Acutes NC NC OK 1, A3l doses negative
BOos. PC-
12/1/72 S-acutes AL pe O 2, See below*
. d _ Al
SAL only 4/9/73 AH SANC OK
: SANC SAPC
SAL SALNC K
5A1 SALFC QK

*SAl dose run epparately - thanretigélqu this should he acesptable since yeou repestad
the positive and negative controls ard the resunlts appear
consistent with the original test.

3 A
. HE - He QK 1, Acpute doses negative
t1ferfrz A ‘ PC pe OK 2, Subacute doses aprear
AT d 1 AL c positive and show a
. 0s@ onky neg. i!-ll dose response,
SANC HS’ HL ‘CE O 3. Sea helcw*
SAL AIPC 0K
S5AT

SAH £
Al doze run separately - theoretically this hould be zcceptable sines you have repeatsed
the pesitive and negatlive controls and the resulte appear
consistent with the origine] test,

Summary A.ll_ugacteria tests with this compound are nemgative. The results with
D=3 irdicate that the in vitro tests are peeitive and the subactite trials
show sipnificant 4nereasas which are dose related. The D=3 acuta doses

(; are negative. All data aprear aceepatabls,
- -

13
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5TOP

HGST ~EDIATED ASSAY REPORT SHEET

COMPOUNDY FDA T1-55

ORGANISHE SACCHARQNYCES D-3

DOSE LEVEL: POSITIVE CONTROL: = EMS = 35° MG/XG L.Ma .

TREATHMENI: IN VIVUs ORALs ACUTE

DATE STARTED: OCTOBER 30,

c 0
TOTAL L ECOMB -CF U
HFﬂﬂNBINENIE ECHEENED X
f;.ﬂML lﬂiﬂﬁ
24400 153.485
28,00 35,71
17«00 72,34
15,00 B8,24
14,00 51,85
2200 ES.TH
g?.ﬂﬂ ﬁﬂnl?
152,00
4
COL, € COLs O
(X 1DE0) (X 10E=5)
EllTl 13,98
15,40 112,12
E?pﬁﬂ 153,85
}%tﬂﬂ '35171

# SUMMARY WITH OUTLEERS REMOVED

A 8
TOTHL EEU
ANTHMAL Rawn CFU X SCREENED X
NUMEER 10E5/1.0ML, 1025/140ML
1 15ﬁ.ﬂﬂ -1@
2 FB4.U0 ;TB
| 235-0U 24
[ 204,00 s 20
5 E?ﬂ.ﬂﬂ -2?
& 335.00 s 39
7 4EE.GD s %8B
TDT&L ?.53
MO, OF ANIMALS EGQ&LS i
NOQ, OF CﬂNTﬁHINﬁTEU Ewlipy s ]
TDTEL SCREENED GPT UE HﬁN;E EEQﬂLS
HEAN C/WEAN B = bu-!?
COLa
{X !UEEI
mE BN e 35
FRAaRGE « 53
Y iTa
=7 «IN qlﬁ
MEAN CrA/MEAN B = 5#-31
;DL: =
(X 10ES)
g ,39
RanGEE -]
A X q?ﬁ
MIN -?ﬂ

COL. C COL. D
tx 1OED) (X 10£-5)
21.33 61467
15.90 52452
29,00 86.24
14o00 35,71

1972

i
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HOST YEDIATED ASSAY REPORT SHEET

CO«POUNDY FDA 71=55 GRGANIS#! SACCHARQwYCES D=3

DOSE LEVEL: NEGATIVE CONTROL. ~ SaLINE

TREATMENY: IN VIVDs ORALy ACUTE DATE STARTEO: OCTOBER 3G, 1972
4 B » 0
TOTAL CFUY TOTAL <ECOMB ., CFU

ANIMAL RAW CFU X SCHEENED X RECOMBINA&NTS  SCREENED X
NUM:-ER 10E3/ 1. UML 10ES/ 1, OML /140ML Lou~5

1 1123.00 1,12 - 14,00 12,47 u

2 1360.00 1a 36 2400 1.54

3 1700,00 170 D e

i+ 1400,00 1ot 2400 loa3

5 1140,00 lel0 3.00 2,13

) 460,00 $ 46 Oe Ny

7 1800,00 l.80 BaGO 3.33

8 544,00 254 s fe
TOTaL Fed3. 27400

NO. OF ANIMALS EGUALS 4
TOTAL SCREENED OUT OF RANGE EQUALS

iy

HEAN C/MEAN B = &y 86
COlL. s & CﬂL- LR COL« D
(X 10EB) (X logDd) {X 1DE=5)
ME &%y 1.18 ;-33 259
RﬂhﬁE 1.3? 1+vUﬂ 12.4?
Yy 1.80 14,00 12,47

MmIN 'l’:lr'ﬁ‘ .Dq. e

% SUMM4RY WITH OUTLIERS REMOVE)

HEAN C/MEAN B = 157
COL. 3 COL. C COLy. D
(X 10£5) (X 10E0) (X lUE=5)
MEAN 1.1%9 1.86 1429
RANGE 1e34 6400 3.33
P4 X {e80 6,00 3,33

MIN w46 [N Uu
5TOP :
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HOST HEDIATED ASSAY REPORT SHEET

CORPOUNRT FOa Ti=5H URGANISH SACCH&HDN?CES G=3
DOSE LEVEL; INTERMEDI.TE = 1245 MB/KG .
TREATMENT: IN VIVOs ORALs ACUTE DATE STARTED! OCTOHER 34, 1972
f B c B
TOTaL CFU TOTAL AECOMB-CFU

ANTMAL RAW CFU X SCREENED X RECOMBINANTS  SCREENED X
NUMZER 10ES/ ) OML I0ES/L ML /1. 0ML 10¢ =y

1l G00.00 20 lR,00 El0a00 L]

2 1370400 1,37 17,00 12,41

3 11lﬂ-ﬂﬁ !.1; lﬂoﬂn el

4 1260,00 1e26 BelU 6,35

5 1340400 1034 800 5497

& 500,00 50 5e00 10,00

T !3TU|DQ 113? 11,00 Hel3

3 5974 00 6D By 00 13,44

g ]_-4_3";1-0“ ]_.iq'aj ?qu 4-9“
TeTAL 9,68 52,00

NOe OF ANIMALS SRUALS B
TOTAL SCREENED EUT D? RANGE E@Uai

Ira

HEAN C/MEAN B = Nedl
COLy = COL. © COL, D
(x 10£9) (X 10EM) (X 10€-3)
WE A 1,19 10,22 1g,41
RAGE e53 i3.00 i5.19
T OMAA 1o43 15,00 20,00
AT -1 5-50 gl

# SUMMARY WITH OUTLIERS REMOVED

MEAN C/MEAN &5 = -4
COle 2 COL. C COLs D
{X 10ES) {X 10E0) (X lGE-3)
LEEN 1.12 L B476
Ak 1GE + 93 12,00 abl
BA KX 1,43 17.00 13.40
MIN Te50 5,00 a'al

. STOP
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HOST  ESJ4TEY ASH.

COmPRUNDT FLA Ti=bh
DOSE LEVELY LOG = L1288 <G/ 73
TREATMENTS IN VIVOy Crer sCUTE
3
T_.T . CEL

SCPEEMED X
Tatedlleom,

Raw CFU X
10EE/ 1, ML

ANIMAL
MUMAER

342 41 T
H13.49 s
bEfJ-UU r:)'.".i
lﬂr}[}-flﬂ li'. N
TGlG,uu Lol
ATH a0 .l
Sa8,0u 52
1409 e

L =d Of LF1 -~ L P 3

TOTAL B s

NO, OF ANTMALS E&U~ S
TOTAL 'SCREEMED QUT DF RanNGE ..

MEAN Cs/MEAN 8 = & .o

Choa
{4 ]_,-,_!'- .

A g ook

@Jﬁ ' I o
] L e
NG DUTLIERS C

Rir ol accEF
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AOST REDIATED ASSAY REPORT SHEET

COHPOUND: FDA Ti-5%5

BOSE LEVEL: LOW - 1.25 MG/KG

OQRGANTSH:

SACCHARONYCES D=3

TREATHENT: IH VIVC, DRAL, SUBACUTE DATE STARTED: KOVEMuLER 24, 1972
A 3 ¢ D
TOTAL CFU TOTAL BECOMESCFU
AT HAL RAd CFU X SCREEMED X RECOME I NANTS SCREZMED ¥
MUMEER 10ES/L.QMNL LGER/SL, G F1.,GrML 1Gc~5
1 1535.00 W19 2.00 10,81
2 034,74 1,00 5.00 5.G2
3 Hoa, 030 LD 3.00 7.50
J‘I’ ?D]-QDG TG EtI:IG 2.'35
5 375,00 .48 0. 0.
o QSQ.DD LA h.ao 4,07
T cEE,O0 LG 10,00 17.045 s
& 957,00 I8 6,00 6.12
9 hoa, a0 L3 1.00 2.0%2
TOTAL BL.T0 33.00
WO, OF ANIMALS EGUALS 9
- TOTAL SCREENED GUT QF RANGE EQUALS 1
MEAM C/MEAN 3 = .79
COL., B coL, C COL. D
(X 10&5) (o 10ED0D (X 1oe-0)
- MEAN . W03 3.07 6.10
RANGE .01 10,00 17.06G
MAX 1,00 10.C0 17.068
HIN .19 0. 0,
¥ SUMARY YWITH QUTLIERS REMOVED
MEAN C/MEAN § = 4,50
CoOL., B CoL, € COL. D
(X 10E5) (X 1GED) (X 10E-5)
ME AM L4 2,80 . En
RAHGE .81 5,00 19,01
MAX 1.00 6.00 1G, 31
ML .14 o 0.

rap
2 ;_U‘S:.9
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COMPOUNDY FDA T1=55

DOSE LEVEL: INTE~MEJI

TREATMENT: IN VIVD» @qp. s 3USaCUT:

FRaw CFU X
10ES /1. unn0

ANIMAL
NUMBER

LIZ, 0y
3ud Ly
ﬁ‘:F.'-:'f-.":L?
BEs .
X)RPRTIT
L BT
411-”“
14,0y
ABA, 00
AT M0

R N PN AT PR L

-

TOT &L,
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.COMPOUNEH
DOSE LEVEL: LD5 -

TREATHEMF ;

ANIMAL
MNLIMAER

TGTﬂL

MO

sEAN C/AEAN

NO OQUTLTERS

OF aNIMalLs :
NOy UF CONTAMIMATED Ewmde -

rﬂﬂT ESInTel A%Ser

Fda T1l-oo

1A

EICP N

IN VIVOe O0ca s SUBACUTC

RAW CFU X
10ES/1, (ML,

G40 40110
413,00
1420003
TG4 .00
Glath
GOHT LU0
*'}?S-UU
24laub

=]

H

wifn i

2]
el
SMOHEENE

L

[ ] o 3+ L | - LY - n
IR R R O i B Sy
T A . R AT ol

L.
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3. Toxicity Data - Test [l _
a. Acute - Rat !

Compound FDA 71-55, Tartaric Acid, was prepared
as a 29% {w/v) solution in 0.85% saline and administered orally to a group
of ten male rats [{average body weight 349 grams) at a single dose of 50CO
mg/kg.

No signs of toxicity or abnormal behavior was
observed in the seven-day observation period. One death occurred on day 2.
Necropsy revealed no gross effects. All other animals survived and demon-
strated no adverse effects. _The syrvivors were killed and on necropsy no
gross findings were observed.

The acute orat LB5G for compound FDA 71-55 is
considered to be greater than 5000 mg/kg.

b. Subacute - Rat

Compound FDA 71-55 was prepared as a 16.7 to
€5.9% (w/v) selution in 0.85% saline. The test solutions were administered
to five groups of six male rats (average body weight 413 grams), daily for
five days at dosages of 1600, 2000, 2800, 3100 and 3500 mg/kg. Signs of
toxicity qnnsisted of depressed activity and respiration starting on day
two and disappearing in the two lower dosage groups by day efght. The total
period of cbservation was 14 days when the surviving animals were killed and
gross necropsies performed. No abnormal gross findimgs were observed in the
animals that died or those killed at termination. The 14-day subacute oral
LDED for compound 71-55 was estimated to be 1945 mgfkg with confidence 1imits
of 1783 to 2124. The slope was 47.4, The methed used for this evaluation
was that of Weil, €.5.: Biometrics, VYol. 8, No. 3, pp. 249-263. Thé LD5

pauId nat be calculated.

@ BIONETICS 48



c. Acute - Mouse

Compound FDA 71-55 was prepared as a 37.5% (w/v)
sofution in 0.85% saline. The test solutions were administered to seven
groeups of six male mice {average body weight 30 grams), at a single dose af
dosagas of 3900, 4200, 4500, 4700, 5000, 5300 and 5600 mg/ka. No signs of
toxicity or abnormal behavior was observed in the seven-day cbservation period
except s1ight reduced activity. A1l deaths occurred fn the first two days
of the study. Mo abnormal gross findings were observed. The acute oral 1.!2!5{]I
for compound FDA 71-55 is 4109 mg/ky with 95% confidence limits of 3721 to
4310 mg/kg. The LD5 is 3606 mg/kg. The statistical method used was the Finney
Probit Analysis. |

d. Subacute - Mouse

Compound FDA 71-55 was prepared as a 37.5% (w/v)
solutfon in 0.85% saline. The test solutions were administered to Ffive groups
of six male mice (average body weight 30 grams), daily for five days at dosages
of EHUD,_E4GD, 3000, 3700 and 4500 mg/kg. Signs of toxicity consisting of
depression and tabored respiration were ohserved in the five-day period of
compound administration or in the observation period which followed. The
total period of observation was 14 days when the animals were terminated and
gross neﬁrﬁpsies performed. No abnormal gross findings were cbserved. The
14-day subacute oral LDSE for compound FDA 71-55 1s 2660 mg/kg with 95%
confidence limits of 2314 to 3065. The LD5 is 2027.

I:B BION '
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TOXICITY DATA SHEETS
CONTRACT FDA 71-268
EDHPUUHD.FDA 71-55

TARTARIC ACID
TEST 11
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Soivent:
Dosage Form:

Animals:

ACUTE AXD SUBACUTE
TOXICITY DATA
COMPOUKD FDA 71-55
RATS

0.85% . “ine
Salutfue

Acute - Male rats with an average hody weight of 349 grams.
A1l animals were observed for seven days.

Sybaucte - MaTe rats with an average body weight of 413 grams.
A17 animals were observed for 14 days.

Acute ToxTecity Data:

Subacute Toxicity Data:

Dose

mg/ kg # Dead/# Animals Day of Death and Necropsy

5000 1/10 Day & {1}: MNo gross
findings.

1600 0/6 Hope

2000 3/6 Day 3 (1), Day 4 (1) and
Day 5 (1): Mo gross signs.

2500 6/6 Bay 3 (2). Day 4 (3) and
Day 5 {(1): HNo gross signs.

3100 6/6 . Pay 3 {6): HNo gross signms.

3500 6/6 Day 3 {6): No gross signs.

s ;
113 slONETICS ]



ACUTE
TOXICITY DATA
COMPOUND FDA 71-55

MICE
Solvent: 0.85% saline
Dosage Form: Solution
Animals: Male mice with an average body weight of 30 grams.

All animals ware observed for seven days.

Toxicity Data:

Dose .
mg/ kg # Dead/# Animals Day of Death and Necropsy
3500 2/6 B Day 2 (2): Mo gross
abnormalities.
4200 3/6 Day 2 {3): No gross
abnormalities.
4500 5/6 Day 1 (4) and Day 2 (1): No
gross abnormalities.
4700 6/6 Day 1 (5) and Day 2 {1): No
gross abnormalities.
5000 6/6 Day ? (4) and Day 2 {2): HNo
, gross abnormalities.
5300 6/6 Day 1 {4) and Day 2 {2): Mo
gross abnormmatities,
5600 6/6 Day 1 {6): Mo gross
. abrnormalities.

@ BIONETICS 52



Solvent:
tosage Form:

Animals:

Toxicity Data:

SUBACUTE
TOXICITY DATA
COMPOUND FDA 71-55
MICE

0.85% saline “
Solution

Male mice with an average body weight of 30 grams.
All animals were observed for fourteen days.

Dase
mg,/ kg # Daad/# Animais Day of Death and Necropsy
2000 1/6 Day 5 {T): HNo gross
gbnormalities,
2400 0/6 None
3000 5/6 Day 1 % ; Day 2 {T} Day 3 {1},
Day 4 and Day & (1): No
gross abnormalities.
3700 6/6 ' Day 2 {6): No gross abnormalities.
4500 6/6 Day 2 (3) and Day 3 {3): No

gross abnormalities.

m BIONETICS | %



4, Host-Mediated Assay - Test 11
Compound FDA 71-55, Tartaric Acid, was tested at acuta
dose levels of 500 mg/kg and 5000 mg/kg and at a subacute dose level of
1450 mg/kg. The results with Salmonella TA-1530 and saccharomyces D3 were

negative. The high acute dose and subacute dose appear positive with G-4§.
However, when the raw data is analyzed, it can be seen that both apparent
increases result from single unusually high test animals. If these animals

are removed from consideration, the results no longer appear significant,

E BIONETICS
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a. HOST-MEDIATED ASSAY SUMMARY SHEETS
CONTRACT FDA 71-268
COMPOUND FDA 71-55
TARTARIC ACID
TEST 11
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HGST IMECIATED  ASSAY

SUMARY

COMPOUND: FDA T1l-55

SHEET

SAELMONELLA

TALS30
I ME MFTSMFC
(X 10E-§)

ACUTE
NC 3,43
rC 100,70 1568
AL g. .
Al 4 60 . 49
AH 5.55% . 53
SUBACUTE .
(I 1.09
SL a. 0,
51 o, a.
514 0. o,
IN VITRO TAlLS3D G-H45
HC
PC

G~46

MME
(X 10E-8)

Neg iy
L3N

DMy CIND
in]
W

O

L
i

=3 3 CF fat
. ow o
™

[ g4]

% CONC

SACCHARCMYC
MFT/HFC HRF
(X 1CE-5)
11.03
154,47 56.76
0. 0.
1.55 .
0. £.61
1.09
0. Q.
a. [}‘
h.70 o,
D3

% SURWVIVAL B X 1CEL

E5 D=3

MET fHRC

3 O3
" .

.78

o I B e
* v =



SRU's:
1
{

STOP

n
)

-

.

COMPOUNE S

ACUTE
NE

FC

AL

Al
ALDS

SULACUTE
MG

SL

51

S5LDS

iN VITRO

NC
PG .

FOA T1-415
TALS30

LMF
(X 1GE-B)

4,40
113.12°

TALS30

HOST

SUMHARY

MEDTATED

ASSAY

SALET

FALMOMNELLA

MET/MFC

27.07
. D L]
D r

H oo
4 = &

Lo
Lut

G-46

G-46

MMF
(X 10E~ED

[8] fe)
B Sl i I e N S
L ] Ll L) L]
|1 RN ]
T el

Lok
b

[
Lue]
o

[ I e B ol B

% COMC

MFT/MFC

Li, 22
0.

12.73

L B
L ]

D-3
% SURVIVAL

SACCHAROMYCES D-3
MRF MRT/MRC
(X 10E-5)
1l.22
50.11 H.47
d. d.
ib.22 1.27
0. .
1.00
0. Q.
0. 0.
0. Q.
R X 10EB%



HOST MEDIATED ASSAY

S5UMMARY  SHEET

COi.PCUND: FDA 7155

5 ALAONELLA SACCHAROMYCES D-3
TALS20 G-46
MIAF MFT/MFC LIE MET/MEC MRF MRT/IRC
{x 10E-8) {X 10E-=-83 {X 10£=5)
ACUTE
NC 1,00 1.C0 16.0%
PC 0. 0. 0. 0. 53.24 5.16
AL g, 0. 0. 0. 0. G.
Al o, 0. 0. 0. Q. .,
ALDS Q. Q. 0. 0. 0. G.
SUBACUTE
N 1.00 1.00 . 16,05
5L 0. 0. 0. Q. a., 0.
51 G. G, 0. 0. 0. 0.
SLDS 0. 0 0. 0. 25,32 1.56 .
IN VITRD ' TAL530 =46 D=3
% COMC % SURVIVAL n X LOES
NC '
PC .
5TOP ,
SPUS .G

!
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E BIONETICS

HOST-MEDIATED ASSAY DATA SHEETS
CONTRACT FDA 71-268
EEII"'IF'IZIILFNE.JI FDA 71-55

TARTARIC ACID
TEST 11
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HOST HMECTATED ASSAY REPCGRET SHEET

COMPOUND: FDA Tl-%% ORGANESH: SALMONELLA TALS3

COSE LEVEL: INTERMEDIATE - 500 MG/KE

TREATMENT: IN VIVO, ORAL, ACUTE DATE STARTEDL: MAY ¢, 1974

A 4 ¢ D
TOTAL NO. MUTATI N
ANTMAL RAW CFU X TOTAL CFU X MUTANTS X FRE €C/b)>
NUMUER 10E7/0.6MHL LOEL/ L. GlaL 10EC/1,CHL X 10E-8
1 43,490 T.32 53.00 T.24
e, hi.7c £.95 15,040 2 .10
3 50,50 L,42 34,00 4,04
i 35,60 6,453 27.00 W20
5 43,60 G.10 37.G0 4,57
6 47.30 7.50 41,00 5.20
7 qg.ﬁﬂ 743 4E,00 GUHG
b 56. 30 3, 3f 35,00 5.73
g 5o, 30 8,22 43,03 5,23
10 L. oD : Jecd
S 6,13 26,00 3.20
NO. OF ANIMALS EQUALS 14
CoL, © oL, ¢ COL, D
{(x 10E&D X L0EQD {X 10E-03
MEAN 7,63 35.90 h.60
RANGE 2.35 o 38,6 . 2.03
MAX ' 9,38 53,00 7.2Y
MIHN 6.43 15,00 2,1

NO OUTLIERS
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COMPOUND: FDA T1-E5

HOST MEDIATED ASSAY REPORT SHEET

- ORGAMISIA: SALMONELLA TALG 30

GOSE LLVEL: WEGATIVE CONTRCL - SALTHE
TREATHENT: IN VIVD, ORAL, SUBACUTE DATE STARTED: MAY 24, 1374
A B o D
TOTAL MO, MUTATIGHN
ANTIAL RAW CFU X  TOTAL CFU X MUTANTS X FRE (C/B)
NUMRER L0ET/0.GHL 10E&/1,OME 1J3E0/0, QML X 10E=5
1 36,40 6,07 22,00 3,63
2 63,60 10,60 32,00 3.02
3 38,400 G HE 41.00 £.3r
4 63,10 10.02 35,00 7.9
5 5%, 70 9,94 29,00 2.91
6 37. 60 £.30 36.00 5.71
7 31,50 5.25 25 .00 4,76
& 5,70 T7.62 44,00 E.T6
g 3, B0 5, 80 25,00 h,31
10 L3.90 7.3 30.00 4,10
NO. OF ANIMALS EOUALS 10
COL, B CUL. C coL, D
(X 10EED (¥ 1IGEQD {x lOe-&»
ME AN T4l 31.90 b, uaq
RANGE 5.35 22,00 3. 41
MAX 10.60 Yy, o0 6,32
I N 5. ah 22,017 2.21
MO QUTLIERS
STOP ot
SRU'S:, 5
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CRRIIS LG

HOST MEDIATED ASSAY REPORT SHELT

COMPOUND T FDA Y1-5%5

ORGANISM: SALMONELLA TA1530

DOSE LEVEL: POSITIVE CONTROL - DMN - 100 MG/KG

TREATMENT: IN VIVO, ORAL, ACUTE

AMLMAL
HNUMSER

2 Co =1 ChL, o T

[

A

RAW CFU X
L0ET/0.GHL

41.60
3% .20
jg.lo
Ho.Lo
32.40
37.40
4o,50

29450

32.30
33.10

HO. OF ANTHMALS EQUALS

NO GUTL]ERS

ME Ad
RAMNGE
MAX
MIM

t

TOTAL CFU X

id

10EE/1.0ML

— CA s

POV U7 Q) 2 O Pa =gy

W E™ O T A B GhATT 2
L] [ ] [ - - +

* | ] * [ ]

LR RS R B

COL., B
{X 10FEED
£.32
1.53
Geg3
5,40

DATE STARTED: tAY 24, 1074

C
TOTAL NO,
MUTALTS X
10C0/), 0ML

732.00
8B&, Q0
830.02
£51,00
657,00
B15.00
GhCL 0D
551,00
521,00
683,00

COL., €
(X 10E0)
THY. 60
342,00
gig, 00
BHE, 00

D
MUTATION
FRE {C/BD
X 10E-8

115,72
151,13
127.26
126,62
121,65
131.22
60,8
133, &2
GE, 70
123, 80

cOL, D
(X 10E=E)
113,22
TO. 47
151,26
50,69
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ADST MEDIATED ASSAY REPORT SHEET

CONPOUND: FDA T1-55 ORGANISHT SALMONELLA TAISZD

DOSE LEWVEL: LDY% - 1450 MG/KG

TREATMENT: IN VIVO, ORAL, SUGACUTE DATE STARTED: MAY 24, 107y
A H C ¥
TOTAL NO. MUTATIGN
ANTHAL RAW CFU X TOTAL CFU X MUTARTS X FRE (C/u)
MULBEER 1aE7/72.6ML 10EG/1,0nL LCn0/7L, oML % 10E-§
1 50.90 g, U8 32,00 3,77
2 32,40 580 41.0cC 7,50
3 35.40 h.90 36,00 ¢,10
4 27.60 4,60 44,00 9.57
5 269,30 4,88 33,00 6,76
& 37,20 o 6.20 41,00 6,01
NO. OF ANIMALS COUALS )
NO. OF DEAD AMIMALS EQUALS 2
TOTAL CFU QUT OF RANGE EODUALS 2
0L, B oL, ¢ COL. [
{x 10EH) (X 10EG) (A 10E=-83
ME A 5.91 37.63 6.73
EAMGE 3. 68 12,00 b TO
AKX B.4E 44,00 9.57

MIN 4,60 32,00 S 3.77

®OSUMMARY WITH OUTLIERS REMOVED

CoL, B coL., ¢ COL. D
(X 10ED) (X 10ED) (X 10E-8>
MEAH ' 5,00 37.75 6.77
RANGE 1.32 £.00 1. 4o
MAX 6,20 41,00 7.59
MIN 4,828 23,00 6,10
STOP

SRUtS:,E
1
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HOST MERIATED AS3AY REPQRT SHEET

COMPOUNE: FDA T1-55 ORGANISI SACCHAROMYCES D-3

DOSE LEVEL: MEGATIVE COWNTEQOL = SALINE *

TREATMENT: IN VIVO, ORAL, SUBACUTE DATE STARTED: AUGUST 9, 107h
A B c D
TOTAL CFU TOTAL RECOM/CFU
AMLHAL RAW CFU % SCREENED X RECONGTNANTS SCREENED X
NUMLER J0ES/1,0ML T0ES/1, OML: F1, 080 10E=T
1 02,00 .30 L.0d 15,54
2 729,00 .73 6.00 8.23
3 566,00 BT .00 14,13
4 77h.C0 T h,03 5.17
Z 1326,00 1.5% C21.00 15,54
6 663,00 B 4,00 072
7 dul,00 8% 9,00 10.07
8 ¢32.00 .63 15,00 23.73
g EEE.00 . Ba h.00 4.50
TOTAL E.TT 7G.00
NO, OF ANIMALS EQUALS 2
TOTAL SCREENED OUT GF RANGE COQOUALS 1
MEAN C/MEAN B = 11.722
coL, B COL. € CoL, D
(X 10ES) (X 1DEQ) (% 1CE=53
ME AN .75 8,404 11.59
RAMGE 1,02 17.00 19.23
MaX 1,33 21.00 23,72
MIN . 30 b,ao 4,50
POSUMMARY WITH QUTLIERS REMOVED
MEAM C/MEAN B = 9.573
COL, B coL, ¢ COL. D
(X 10EHD (X _IGEG) (X 10E=~53
ME AN T T.63 10,07
RAMGE 1.02 17.C0 12.0%
VAKX 1.33 21,00 16.56
MIN .30 4,00 bh,50
STOP

SRU'S:.E
1
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aTOP
SRU'S:,5

HOST MEDIATED ASSAY REPORT SHEET

COMPQUND: FDA T1-55 ORGANISM SACCHAROMYCES

DOSE LEVEL: FOEITIVE CONTROL «~ EM5S - 350 MG/KG I,H;

TREATHMENT: IN VIVO, ORAL, ACUTE DATE STARTED: AUGUST 9, 1574
A 3] S c . . D
TOTAL CFU TOTAL RECOME /CFU
ANTIIAL RAW CFU X SCREENED X RECOMEIRANTS S5CREENED X
NUMBER 10571, OML 10E5/1.0ML. J1.0ML 10E-5
1 43,00 48 66.00 - 13€.6
.2 114,00 1,41 €0.900 HE.56
3 1513,090 1,81 C2.an LOLTH
4 2532,00 2.583 £0.00 31.60
o) 1056,00 1.10 55 .00 53,03
I3 1960.400 1.96 67,00 24,15
T $15.00 a1 45,00 9., ak
g 220000 2,20 5G,C3 25.41
9 G19.00 .91 a5, 60 104,51
10 1§02.00 1,80 T5.00 e
TOTAL 15,13 756,00
NO. OF ANIMALS ENUALS 10
MEAN C/MEAN B = 50.11
CDL‘ B CUL. ﬂ COL- E'
(X 10E5) (X 1JEQD {X 10E-%)
ME AN 1.51 T5. &0 2.07
RANGE 2.05 39,00 111,24
- M X 2.53 95.00 136.05
MI N LUE 56,060 25,41

NO CUTLIEES
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HOST MEDIATED ASSAY REPORT SHEET

COMPOUND: FD&A TLl-55 - DRGAMISMI SACCHAROMYCES D-73

DOSE LEVEL: INTERMELIATE - 500 MG/KG

TREATHENT: IN VIVO, ORAL, ACUTE DATE STARTED: AUGUST 9, 1974
i L ._.t o ;
TOoTAL CFU TOTAL RECOML /CFU
AN MAL PAW CFU X SCREENEL X RECOMB I MANTS SCHLENED. ¥
MUMGER LOEG /2, 0ii ICES/1, 0ML 1, 0ML 10E-5
1 505,00 . 50 : 17.990 313.66
2 143,00 L4 10,00 22.5T
3 506,00 257 9,00 15,90
4 1049,00 1.08 - ELa0 7.63
& 1233.00 1.23 B.00 6,49
6 £13.00 LBl 12.00 13,56
o 1240.00 1.24 16,00 12.49C
G 534,090 .53 11,030 20,40
TOTAL ' T.03 100,00
KO, OF ANIMALS EOQUALS G
TOTAL SCREEFNMED OUT OF RANMNGE CQUALS 1
MEAN C/HEAN B = 14,22
CoL., B COL. C COL, D
(X 1OER) (X 106903 (X 1QE-%5)
ME AN T8 11.11 16,66
.- RANGE . B0 Q.00 27.1E
MAX 1,24 17.30 33.6E

# SUMMARY WITH OUTLIERS REMOVED

MEAN C/MEAN B = 12,72
CoL. B COL. C CoL. D
(X 10ERD (¥ 10EQD (X 10E=5)
ME AN , 82 10, =6 14,573
RANGE . 50 g8.00 ' 16,03
MAX 1.24 16.00 22.57
MIN i B.00 b.4g
STOP
SEU'S:,E
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STOP
ShU'S:. 6
-1

COMBOUND Y F

LOSE LEVEL:

HOST MEDIATED ASSAY LL&0LT SIEET

L Tl=h%

HIGH - HO00 MG/KG

TREATMENT: IN VIVQ, ORAL, ACUTE
A B
TOTAL €FU
ANTHAL RAW CFU X SCREENED X
NUMBER 10471, 000 10ES /L. 0ML
1 1499,00 1.50
z 229,00 a3
3 1060,400 1.06
] 13311,00 1.3
K 654,00 . B5
& Y0G.00 i
T 1312,00 1.321
TOTAL b, 65
MO. OF ANIMALS ECQUALS T
NO. OF DEAD ANIMALS EQUALS 1
TOTAL SCREENED QUT UF RAMNGE EOUALS
MEAN C/MEAN B = 8.6
COL. B
(X 10ESD
ME AN .08
RANGE 1.27
MAX 1.50
I N 23

MO OUTLIERS

ORGANISM: SACCITAROMYCES [=3

DATE STARTELR!

c
TOTAL
RECONITIRANTS
F1.,0HL

15.00
3-:]':'
10,00
6,00
T.00
2,04
1.0C

S4.00

coL. <
(X 10EQ)
E,.43
12,00
15,060
3,00

4

MAY 30, 137H

¥
RECOML/CFU
SCREENED X

10E-5

10,401
i3.,1C
G, 20
Gl 10
LG, 70
11.72
5. 34

CoL. D

(X 10E-5)
.46
777
13,10
5. 34
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MOST MEDIATED ASSAY HMEPOHT SHEET

COrPEOUNDB?: FDA Til-5b GHGANTISM! SACCAAROMYCES D=3

STOF
BRUMS ! .6

DOSE LEVEL: POSIVIVE CUONTROL -EMS = 2590 MOGARE ] .Fa
TREATMENT: TH WIVOs UGHALS afUTE GATE aTARTLU! MAY 2 1974
A 3 C ' ' G
TOoTalL CFu TaTAL RECOMB/LFU
ANTMAL ARaW CRFU X SCREENED X HECUSHINAMT & SUREENED 2
(FTRE PN 10E9.1 . OmL JTOES AL o WML Al 0ML 1GE -5
1 1g56. 040 lelttn T3.00 t9.13
2 Y PRIE Db LY L1 Hu,dl1
3 aah, Uil B5 Taall ll4a.h5
5 oL a7 Sq .01 gL 38
& abb,. 94 05 EF.Ud Lid.A2%
? 1050,.,00 laUb bh.0U b e BH
5 Fam.0 TN fi.00 TTaS
9 HUS.bu vt 4300 115.53
TOTaL Telta 306 LD
mlbe OF ANTMALS FUWUEL S o
bk, OF CONTAMINATED mwWUfL s 1
MEAM C/¥EaN B = ad.de
EﬁL- LS COLa © cﬂLl‘ LJ'
(5 1GE49) (4 10E0) {% l1UE=5S}
ME A v B b, 22 aTu54
RaMGE « 0 &G I al.l4
Mhx 1.0 S4.00 115.53
MIn i3 ba,00 Sda3d

MO OQUTLTIERS

'HaITCH JMNBIKS1H

ISAL



COMPOUND: FUa Tl=ak

LDOSE LEVEL:
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5. Cytogenetics - Test I
2. Inviw
(1} Acute study
The negative control group and all three
dosage level groups of the test compound contained no aberrations. The
positive control group exhibif{ed the expected severs chromosomal damage
due to the positive contrel compound. The mitotic indices were within
noymail 1imits.
{2) Subacute study
The negative control group contained
no abarrations. The low level dosage group of the test compound contained
one cell with a break. The mitotic indices were somewhat depressed in the

intermediate and LD5 dosage level groups of the test compound.

b. In vitro

The negative control group conta2ined two cells

with bridges. The medium and high level dosage groups of the test compound

each contained one cell with a bridge. The positive cortrol group aberrations

were within normal limits.

m BIONETICS
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m BIONETICS

CYTGGENETIC SUMMARY SHEETS
CONTRACT FDA 71-288
COMPGUND FDA 71-55

TARTARIC ACID
TEST 1

&4



Dosage

Conpound {mg/kq}
Negative Control saline

" Low Level 1.25

58

Intermediate Level 12.5

125.0

Positive Control TEHM 0.2

*
*k

#*% Parcent of cells in mitosis:

4

Time*

6
24
48

G
24
48

5
24
48

6
24
48

48

TARTARIC ACID
FDA 71-55
ACUTE STUDY
METAPHASE SUMMARY SHEET

% Cells ¥ Celis % Cells % Cells

No, of No. of Mitotic with with Other with
Animals Cells Index Z#*** Breaks Rzunion Aber , ** aber.++

3 180 i [} 0 4] a

3 150 i 0 0 4] 0

3 150 10 W ] 0 0

5 750 E 4] 0 G 0

5 250 b 0 0 0 0

) 250 5 ] 0 0 ]

5 250 6 0 0 ¢ ¥

5 250 5 0 0 D 0

5 250 6 0 0 0 Q.

5 208 5 G 0 0 . 0

5 250 | M Q -0 0

5 250 B 0.4 0 0 ;.4

5 250 B 5 20 a.8(f) 33

Time of.kil] after Injection {hours). .
Cells that have polyploidy (P}, pulverization {pp), fragments {f) or greater than 10 aberrations {a}.

500 celis observed/animal.

Dupticate aberrations in a single cell will cause this to be a % less than a summation of the ¥

aberration seen.



98

Compound

flegative Control

Low Leyel

Intermediéte Level

- Lbg

* Dosage 1X/day X 5 days.

Dosage*’

tmg/ka)
saline

1.25
12.5

125.0

TARTARIC ACID
FDA 71-55
SUBACUTE STUDY
METAPHASE SUMMARY SHEET

- _ % Calls % Cells % Cells % Cells
"No. of No. of Mitotic with with ~ Other with
AnimaTis Cells Indax ¥ ***x Breaks Raunion Aber ,** aber,

3 150 3 g 0 0 H]
5 200 g 0.5 (H 4] 0.5
[ 185 3 4] 0 1] D
5 145 3 0 0 0 0

** Celis that have polyploidy (P}, pulverization {pp), fragments (f) or greater than 10 aberrations (a}.

*** Percent of cells in mitosis:

500 ceils ohserved/animal.



Dosage
Comnound (meg/ml )
Low Lovel 1.0
Hedium Level 10.0
High Level " 100.0

Negative Control saline

Fositive Contral 0.7
{TEN)

* Cells that have polyaloidy (P), pulverization (pp), fraoments (f} or greater thap 10 aberrations (a}).
** pPapcent of cells in mitosis:

TARTARIC ACID
FDA 71-55

ANAPHASE SUMMARY SHEET

Mitotic Ho. of

ndex e _Calls
] 100
1 100
] 100
] 100
1 100

% Cells
with % Cells % Celis % Cells
Acentric with € Multipdlar  Other with
Fraq. Bridges Lells Aber * - aber. 4+
0 ¢ 0 0 0
0 1 G 0 H
0 1 0 0 1
0 2 0 0 2
6 23 3 0 32

200 cells observed/dose Tevel.

++ Duplicate aberrations in a single call will cause this to be a % less than & summation of the %

aharration seen.

8
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6. Cytogenetics - Test Il

Compound FDA 71-55, Tartaric Acid, was administered to
male rats with an average body welght of 300-325 grams. In the acute study
(single dose) dosage levels employed were 4000 mg/kg {high) and 500 mg/kg
(intermediate) and in the subacute study (five doses) the rats recefved a
dose of 1450 mg/kg {high). Metaphase chromosome spreads were prepared from
the bone marrow cells of these animals and scored for chromosomal aberrations.
Nelther the variety nor the number of these aberrations differed significantly
from the negative controls: hence, compound FDA 71-55, Tartaric Acid. can be
considered non-mutagenic as measured by the cytogenetic test.

Worthy of add1tinnai note is the observation that the

mitotic index is lower in both acute high and intermediate samples than in

the negative controls.
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CYTOGENETIC SUMMARY SHEETS
CONTRACT FDA 771-268
COMPOUND FDA 71-55

TARTARIC ACID
TEST 11

m BIONETICS 89
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Coempound
Intermediate

High

Negative Control

Positive Control
{TEN)

*  Time of ki11 after dosing (hours).

Dosage

500

4000

Saline

TARTARIT ACID
FDA 71-55

ACUTE STUDY

METAPHASE SUMMARY SKEET

** Numbers in ( ) are percent aberrations per total cells counted.

No. of Na. of No. of Cells No. of
No. of No. of Mitotic Cells w/  Cells w/ With Other CeTls w/f
Time* Animals Cells Index %++ Breaks** Reynjon** Aberrations**+  Aper, **
& 5 211 2.67 1{0.47} 0] 0 1{0.47)
28 5 221 1.73 0 0 0 1]
45 ) 250 3.00 0 1{C.4) 0 1{0.4)
6 4 139 1.88 0 0 4] 0
24 E 250 2.85 0 1{0.4) 0 (0.4}
48 5 Zho 2.50 0 0 2ppf0.8} 2(0.8)
6 3 180 4,15 0 0 0 0
24 3 150 3.45 0 0 1pp(0.66) 1{0.66)
45 3 150 4.73 ] ) ] 0
24 5 250 1.53 3(1.2) 37{14.8) >13(5.2) E7{22.8)
11f{4.4}
+ Symbols: > = greater than 10 aberrations per cell: f = fragments; pp = polyploidy: and pu = pulverization.

++ Based on a count of at least 500 cells per animal.

D&



TARTARIC ACID
FDA 71-55
SUBACUTE STUDY
METAPHASE SUMMARY SHEET

No. of No. of Na. of No. of
Dosage No. of No. of Mitotic Cells w/ Cells wf Cells w/ Cells w/f
Campound {ma/kg) Animals Cells Index ¥++ Breaks** Reunion** {Other Aber.** Aber , **
High 1450 5 250 3.00 0 0 0 4]
Kegative Control Saline 3 150 4.60 0 H 0 0

** Mumbers in { } are percent aberrations per total cells courted.
++ Based on a count of at least 500 cells per animal.

ib



7. Dominant Lethal Assay - Test ]
a. Acute study
In general, significant differences between the
negative control and experimental groups were shown in a few instances at
various weeks throughout the parameter. Of note 15 Lhe significant {ncrease
in average resorptions shown for the low dose group at week 8,
k. Subacute study
Significant differences hetween the negative
control and experimental! groups were shown in a few instances. However,

ng strong indications of change were seen,

I:B BIONETICS
Litton
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C. DOMINANT LETHAL ASSAY SUMMARY SHEETS
CONTRACT FDA 71-288
COMPOUND FDA 71-5%
TARTARIC ACID
TEST 1

(Through error the computer had been programmed so
that a double rounding off of numbers occurred at
print cut. In no way does this alter the statistics
which are calculated on the full unrounded numbers.)
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TABLE L

TOMNPOUOND 3% sTuhY ACUTE

FPEITILITY IWDEX

NG ARITH HISTORICAL NEGATIVE DOSE LEVEL BNSE LEVEL DOSE LEVEL
D55 DOSE WEEZK CONTROL CONTROL 1.250 MG/KG 12.500 MG/EG 125,000 MG/EG

1 95/132=0.69 14/20=0,70 12/20=0,60 11/20=0.55 14 /20=0.70

2 103/139=0.75% 1&{2&:6.3ﬂ 16/20=0,B0 11/20=0.55 18,/20=0.90

3 104/133=0.76  15/20=0.758 18/19=0.95 1Uf2ﬂ:0.5ﬁ* 18/20=0.40

4  118/140=0,85 18,20=0,90 13/20=0.65 12/20=0.60% 16,/20=0, 80

& £

5 116/133=0,8B0 17,/20=0.85 15/20=0,75 13/20=0.65 17/20=0,85

- b 1&9(139:0.?9 19 /20=0,.95 16/20=0,B0 T4 /20=0,70% 15/20=0.75

T 1¥7/138=0.85 16/13=0.85 17/250=0.85 15/720=0.75 153/19=0,35

' B 116/140=0.83 17/20=0.45 17/20=0.85% 16 /19=0_ 85 17/20=0.85

SYM30OLS 0% FIRST LIWNE DENOIE SIGNIFICANT RELATIOWSHIPS 2N DIFFERENCES USING

TdE NEGATIVE UCONTROL GHOUP

SYXSOLS AN 3ACOND LIWE DENGUE STGWIFICAWT EELATICHNSHEPI AND LIFFEFERCES TUS5ING
Titw dISTOGRICAL CORTZOL GROUE

OHE ',%* = SIGNIFICANKT AT P LES5S3 THANW 0.05
TRO L1, * STGHIFICANT AT P LE3S THRH Q.01

* SIGWIPIZANTLY OLIFFapbNT FaldM CONTRAOL

V OSIGuiFIZanlt LINLAR GRLATIONSIIP WITH ARITE OR LOG DOSE {EEADING OF COLUZN)

o
L

POSITIYE

COMTROL

200,70

15/720=0,75

15/20=0.75

14 /20=0.70

15/13=0.534

17/20=0,85

17/19=0.50

15/20=0.75



n @

23]

LE N

AR

S5Y¥BOLS 03U

FIE

SYHRLEOLS CH

ITH

DoS =

WEZK

HISTORICAL

COWTHAOL

1180,/ 933=12.4%

1223/103=11.9

1276/104=12, 3

1408/1158=11. 98

T290,/°110=11.7

1292,/109=11.9

T436/117=12.3

13533/116=%1.7

FIRS5T LIYE

SECOND LINE

SORPOTED

WEGRTIYE

CONTRGL
171/14=12.2
20u/16=12.8
159/15=10.6

*3D

218/18=12. 1
176,17=10, 0
220/19211.6

130/16=11,9

Yaps17=11.7

DEAOTE SIGNIFICANRT
ESGLTIVE CONTEOL GROOD

DEROTE SIGHIFPICANT

THE BISTOICAL TOWILROL GROUF

oKL

Ll

TWO-TAILED TZST
JHE-TRILED

TEesT

SIGNITICANT
SIGNIVICART

BT P LESS

AT P

LE3S

SIJAVTLRY O FLETEIEZNT S0p CONTHROL

ATLATIONANLY

WITH ANITH

TAULE II
55

DOszZ LEVYEL

STORY

1.250 MG/KG

143/12=11.9
185/36=11.4%
208/13=11.¢6

153/93=12,2

133/15=12.9#%faT

195,/16=12, 2

207/17=12.2

204,17=12,0

@l

RCUTE

DOSF LEVEL
12.500 MG/KG

132/11=272.3
133/11=12.1
122,/10=12, 20T
155,/12=12.9
al
15813=12. 201
175/14=12.5
170/15=11. 3

d 0

169 /16=11. 8

BELRTTORSHUIPS AND DIFFERENTLS

ALLATIONSIEIPS AND DIFFERENCES

TiAY 0,05
THAY 0,01

R OLas BSEO(HEADTDG OF COLIEAN)

AVERAGE NUNBEF OF IMPLANTATIONS PER PREGNANT TEHALE

DOSE LEYEL

125.000 MG/EG

Thy/14=12,1

223/18=12. 4

2311/18=12, B*xal

170/16=10. 6

219717272, 3%831

186/15=12.0

216,/13=12.0

1B7/17=11.0

31

POSITIVE
CONTPROL

166/14=11.9
184,/15=12.3
173/15=11.5
172/14=12, 3
172/15=1%,5
2064/17=12.0

209717=12.3

186 /15=12_4



a6

DsE DO3ZE W

r-_-II

ARITH

=%

LEE

-k

Lt

HISTORICAL
COWTROL

13122/ 95=13.9

1359.103=113.2

1363710482131

1532,118=13,0

1u28/110=13.0

THU6/109=13, 3

1543 7117=%3.2

1599 ,/116=13, 3

NEGATIVE

COMPOOND

AVERAGE CCGJPTHA LUTEA PER PREGNANT FEMALE

CONTHCL

132/714=13.0

2D

2291614, 3

201719=13.4

252/718=14.0

220/17=12.9

243719=12.8

224/ 16=14,0

224,17=13,2

35

BOSE

TRELE Il

LEVTIL

I

1.250 MG/EG

14/12=12.4

218/15=213. 6

244,13=13,6

176/13=13.5

213/15=14.2

218/16=13. 46

223/17=13., 1

226/17=13.3

ax

DOSF LEVEL

STNH0DY ACUTE

12.500 MG/¥G

1557T1=14.1
194 -11=14.0
135/10=13.5
165/12=13.8
172/13=13.2
184,/14=13, 1
200/15213.3

202/10=1%12,6
*1D

IOSE LEVEL
125.000 MG/KG

THE/ T4=13.3
261/18=14.5
257/18=14. 1
205/716=12. 8
234/17=13.8
202/15=13.5
2u8/18=13. v

215/,17=12.7

SYMBOLS ON FIRST LINKE DENOTE SIGWIFICANT RELARTIONSHIPS AND DIFFERENCES USING

THE XEGATIVE CONTEIL GROUP

3YHE0L5 O

THE

& AND ¥

RUD

1

T

= 0

SLECOND LIAE

WO=TATLED TRST
NE~TAILED TEST

H

ART

CRHOTHE

FLSTNRICAL CONTAOL GROUP

SIGHRIFICANT AT P LESS
SIGHIPTCANT AT P

o BTLY DIFFLTRNT FTOM
FELATIOWSAIE &7

SIGRITFICAKT

TiAN

LESS THAE 1.

ComEDI

L
LT ARTITT OX

EZXLAPIONSUIPS AND DIFFEEENCES USING

LCG DOEW

(HRATLRG )

CGLDMY)

¥aD

POSITIVE

CONTRHROL

140 /18=13. 6
202/15=13.5
222/715=TU. B

*OT

192/715=12.1
233/19=13.7

233/17=13.7

197/15=13.1



THRZLE IV

COHSQUND 55 STHRY ACHUTE

AYETAGE PRZIAPLANTATION LOSSES PER DREGHKANT FEMALER
G  ARLITH HISTORICAL NEGREIVE D05z LEVEL DOSE LEVEL DOSE LEVEL
DSE DOSE  WEEH CONTEREOL CONTROL 1.25C MG/ES 12,500 MG/EG 125,000 MG/KG
3 142/ Y5= 1,9 T1/14= .8 11/12= 0.9 2U/11= 1,53 17/714= 1,2
2 136/103= 1,3 25/%6= 1.5 33/16= 2.1 21/11= 1.9 I8/18= 2.1
t
3 Ba A106= 0,9 42/15= 2.3 36/14= 2.0 13/10= 1.3 26/13= 1.4
! 2331
4 124/119= 1.1 3u/18= 1,9 17/13= 1.3 10/12= 0,83D 35/16= 2.2
1 Ot : *3T
! 5 133/110= 1.3 #4a/17= 2.6 206/15= 1.3 14/13= 1.1 15/1%= 0.9
-
o 6 154/199= 1.4 23/19=z 1.2 23/16= 1.4 9/149= 0.6 22/715= 1.5
7 107 /117= 0.9 34/16= 2.3 16/17= 0.,9%3D0 30/15= 2.0 32/18= 1.8
! 3T
8 2R /116= 2.1 26/717= 1.5 22/17= 1.3 13/16= 0.8 28/17= 1.7

(4]

#aD

SYABOLS O% FIBST LINE PENOTE SIGEIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE NEGATIVE COWTAGL GROUP

SIUDGLS 0% SECONe LIVWE DREROTE
THE ULSTORICAL COWFROL GROUZ

SIGNIFICANT SELATIQNEWIPS AWD SITFEREWCES USING

TwO~TAILED TEST
ONE-TATLED TEST

£ AND * =
! AND @

SIGHNIFLCZAMT AT P LFE33 THAW O.05
SIGHNIFLCANT AT P LIZSS5 THAH (.01

0Nz
T W2

Velpo,® =
Tebpd,F =

% N FLCGHITTIANILY BIFFERENT FEOY CONTROL

Gt SiaWlF LoAdT BMLACIONSUEDR WIDYM ARITH DR LG ANOSE {FPADIKG OF COLIMN)

POSITIYE
CONTROL

24/ 14=

18/15=

49/15=

17/ 14=

20/15=

29/17=

24/17=

11/15=

1.7

1--2

3.3
**PPT

1-2

1-3

1.7

1.4
aI

0.7
*33D



TABLE ¥
COMPOOND 55 STULY ACUTE

AVEZAGE RESORDTIONS (DEAD IMPLANTS) PRE DPREGHANT FEMALR

06 AEITH HISTORICAL SEGATIVE BOSE LEVEL DOSE LEYPL NOSE LEVEL
G5E DOSE  WIZK CONTROL COdTRAL 1.250 MG/¥G 12,500 MG/EG 125.000 MG
i 20/ 95=0.22 G/1620.53 7/12=9.59 O/711=0,0 =3a3p 11/1i4=0.79
gt EEN) " #xd DD
1T &t i 43/163=0.42 10/16=0.63 4/1h=0,25 3/11=0.285 15/18=0C. 34
1 BB
3 53/1048=0.51 3/15=0, 54 9/14=0,53 5/10=0,50 16/716=0.89
¥
4 B3/118=0.45 9/1820.50 6/13=0,47 A/,12=0.67 T/16=0.44
; 5 60/1103=0.5% 14/17=0,83 14/15=0,94 10,13=0.77 12/17=0,71
6 45/109=0.42 13-19=0,6%9 T/A16=0,54 B/14=0,58 13/15=0.87
H 1
7 R3/117=0.46 12/16=0.75 12/17=0.71 7/15=0.87 13/38=0.73
‘ g8 69/116=0.57 6/17=0.36 22/17=1,3031 "M /16=0.69 A/17=0.346
a1

S5YMUOLS ON FIHST LINE LEYOTE SIGWIFICANT RELATIONSHIPS AND DIFFEBENCES USING
TAE NEGATIVE CONTAOL GROUP

SYMNOLS 0% SECOND LINE DIENOTE STIGHITICANT RELLTIONSHIPS AND DIFFIRTICES JSING
THg HISTORICAL CONTROL GROUL

5 BMD ¥ = THL-TARILLED TES?

1 AND 3 = ONE-TAILED TEST

Oz 1,6, 8,=% SIGNITICAWT AT P LESS THAN Q.03
TED 1,3, D3,% = SIGHNIFICAMT AT P LESS THaAN ¢.01

U baND PRGN CRNTYROL
A ith 0L Los Dk (AZALDING DF COLIRKY

fEG

*egal

23T

POSITIVE
CONTROL

18/14=1.2%

32/15=2.14%aT

22/15=1,.47

1Y/ 14=0.79

18/15=1.29

1h/17=0.95

8/17=0.48

11/15=0.74



COUPOUND

TABLE VI
STUDY ACUTE

55

CEOPGETION OF FESALES WITH ONE OF %NFE DEAD IMNPLABTATIONS

OG* LRITA H#ISTORICAL HEGALIVE USE LEVEL DOSE LEVEL DDSE LEVEL
USE DOSE  HERE CoyTaROL CONTROL 1.250 MG/EG 12.500 MG/EG 125.000 MG/EG
i 19/ 93=0.20 S5/16=0, 38 S/ VEed. 42 O 11=0,0 % WAL T INT:
44
t 2 3Z2/103=0.32 6/16=0.38 2/16=0,13 3/11=0.28 11/18=0.62
i i
3 32/10565=0.0 31 T/15=0.47 5/19=0.24 G/10=0.40 4 /718=0, 50
4 315/118=0, 34 T/18=0.39 5/13=0,29 27122017 T/16=0,44
5 I6/110=0. 33 4U/17=0.53 T/15=0.47 T/13=0.54 BA17=0.048
P
=
B 16/109=0, 34 8/19=0.43 5/16=0,32 S/10=0,3¢ 4/15=0,54
7 I8/ 11T =0, 33 B/16=0,50 8§/17=0.489 u;15=0.2f 9/18=0.50
& 44 /116=0. 38 6/17=0.348 11/17=0,65 5/16=0.32 6/17=0,36
"

SYMBOLS 04 FIEST LIHE DENOTE SISGNIFICANT REZLATIONSUIPS AND LIFFERENCES USING
THE HEGATIVE COKTROL GROOP

SYMOCLS O SECOND LINE DRNOTE SICHNIVICAST ZEILRTIGHNSHIPS AND DIFFERENCES USING
THE UISTOHZICAL CONTROL GEOUD

OFE !, *
TR 1, ¥

SIGNIFICANT AT P LISS THAN 0.05
SIGNIFICANKT AT P LESS THAW 0.01

* STuNIFICANTLY DIFFERENKT FEOY CAONTROL
! SIGHNIFZICANT LINEADR RELATIOWSIUID? WITH ARITIH OR LOG DOSE {HEADING CF COLOMY)

D
=]

POSITIVE
CONEROL

,%8=0,65
* %

11/15=0.T74y%*
**

/150,60

=
4/714=0.29
Q15 =0.60
X
Ef??=0-f4':]

BA1T=0,48

T/15=0.47



o

QG ARITH HISTOIICAL
058 DOSE KELEK CONTROL
i 1/ 4945=0.u2
2 111030, 11
3 16/7104=0,16
4 117118=0G. 10
) 16/110=02. 15
.
u-

£ 2/,109=0.09

T 1M/117=0. 10

8 18/116=0.16

LA¥MPOTND

TABLE ¥II
STIMY ACHTE

35

EPORTIONN OF FEMALES WITH TWO OR MORE DEAD IMPLANTATIONS

NEGATIVEZ

COATROL
2/14=0.15
3/16=0.19
1/15=0,07
1/18=0,06
2/17=0.12
4/19=0.22

3/16=0.19

0/1720.0

DnsT LEVEL

1.250 MG/KG

2A12=0.17F

1/16=0.07

2/16=0.12

1/13=0, 04

bA1o=0.40

1/16=9.07

97T=0.24

3/ 1720018

e

*

DOSE LEVEL

12.500 MG/EG

/11=0.0

0/11=0.0

1/10=0.70

1/12=0,09

3/14=0.22

2/15=0, 14

3/16=0.19

HMISE LEVEL

125.000 MG/KG

IfANy=0.22

31,18=0,17

S/A18=0,25

G/16=0.0

3/17=0.18

1/15=0.20

i/ /18=C.17

0/17=0.0

SYN30LS 0N FIRST LINE DENOTE SIGNIPICANT RELATIONSHIPS AKD DIFFERENGES USING

THZ HEGATIVE CONTRGL GROUP?

GYXACLD CON SCCO%D LINE DRXATE SIGRIDICANDT RELATIONSHAIDS

THE HESTORICAL CONTROL GROU

ONE I, *
THO %

fl

# STEXIFICAACLY DIFFEAERY rhul CORTAOL
LINEag TRELATIONSHTZ WITH ARITH OF LOG DOSE {HEADING OF COLUME}

! SIGHIFICANT

0oL

L

SIGNIFICANT AT P LES3 THAN .05
SIGNIFICAKT AT P LEZS THAN 0.01

AAD DIPFFEEENCES USING

L

POSITIVE
CONTREL

2/ 18=0, 36

%

4/15=0.27

3/15=0.20

2/14=0,15

3/15=0,20

3/17=0.18

4/17=0.0

3/15=0.20



9%

10t

TABLE VIII

CONPODKED 55 ITUDY ACUTE

DEAD IHAPLARTS / ToOTAL IXPLARTS

HISTORICAL HRGATIVE DSy LEVEL pNS¥ LEVEL
FECK COHTRAOL CO4THOL 1.250 MG/XG 12.500 MG/RG
1 201180 =0,02 BATT1=G,.05 7/7143=0,05 G/135=0.0 2D
" ¥FEHHD
2 43/1223=0.04 10/204=0.05 Br185=0,03 3/133=0.03
k! 53/12T6=0.0% EA1549=0.06 3/208=0.05 5/%122=0.05
4 53/71408=0.08 9/218=0,05 6/159=0.048 BA15%5=0.06

5 50/1290=0,05 18/176=0.08 i4/193=0,08 10/153=0.07

45/ 9292=0.04%

e

13/220=0,06 T/195=0.04 BA1T5=0.05

¥ S3/1036=0,008 12190=0.07 12/207=0.00 FA17620.05

3 65/1353=0.03 6/198=0.04 22/204=0.11 1MA185=0.06

SY¥50L3 0% FIRST LINE DEWOTE SISNIFPICANT DIFFZRENCES USING
THE KESATIVE CONTROL <HODP

SYMaGLS 03 SECOND LIWD DENOYTE SIGHIFICANT
Ttz (ISTDRICAL CONTROL GHOUP

RIFFERENCES USTING

* = THO~-TAILED TFST
d = DNE-TAILAD 'TEST

f 8 = SIGRIFICANT AT T
pd = LSGIGWNIFICANT AT P

LIs5 THAN ©.05
LESS TiAay 0,01

~3
=
O
&= dF

B SIGRIFLCANTLY DIFFLELHT FI0OM CORTEOL

DOSE LEVEL
125.000 MG/KG

11/16%=0.07

15/223=0.07

16,231=0,07

TA1F0=0.05

12/7213=0,06

13/1530=0.08

13/216=0.07

6/587=0.04

PAOSITIVE

CONTROL

13/166=0.11
*#332T

32/71845=0.182I
3T
22/173=0.13
11/172=0.07
18/172=0.11
16/204=0,08

BA209=0,08

i1/186=0.06



TAJLE I

—DMPDIFHD 55 STUDY SUBACUTR
ERTILITY THWDEX
WQG° ARITH HISTORICAL NEGATIYE pOSE LEVEL DOSE LEYEL D33E LEVFEL
WW3F DMOSTE WEEH CONTROL CORTROL T.250 MG/RG 12,500 MG/KG  125.0000 M3I/KG

1 52/139=0.67 12/20=5.60 10/20=3.50 12/72U0=0.60 12/20=0.560

é 2 WLa/740=0,75 1“/25:6.?0 16/20=0.80 13/‘20:{]‘.55l $7/20=0.85
E I NWI/139=0.73 18/20=0.90 16/20=0.80 15/15=0,79 13/20=0,.65
& 104/138=0,78 16,/20=0,80 7720=0,85 14,20=0.70 15/19=0,79

:; 30105139=0.78 14/18=0.18 17/20=0.85 16,/20=0,890 17/20=0.35
& 120/139=0.87 16/20=0,40 18/20=0,90 Z20,/20=1.00% 15/20=0.75

I 117/135=0.87 18/20=0.90 17/26=0.85% 17,/20=0, 85 15/20=0.75

STHAOLS ON FIEST LINE DENOTE SIGRIFICANT RELATIONSHIPS AND DIFFEREKRCES UISING
THE NEGATIVE CONTROL GHOMUP

SYMBOLS ON SECOND LINE DENOTE SIGHNTFICANT RELATIONSHIPS AND DIFFERENCES USTNG
THE H13TORICAL CUNTECL GROBP

ONE 1, %
THO 1, %

SIGNIFTCANT &7 P LESS THAN 0.05
SIGNIPICANT AT P LESS THAY 0.01

-
|

]

* SIGNIFI:A%TLY CIFFERL¥T PROM CONTEOL
! SIGHIFICANT LINEAR RELATIONSULP WITH aAkITH OR LOG DISE (dBADING OF COLUMNY

201



TABLE IT
~OMPOUND 55 STODY SUBACUTE

AVIEZEGD NUNMBLER NOF THPLANTATIONS PLE PREGNANT FEHALD

AOG  MEITH BEISTORICAL BEGATIVE DOSE LEYEL DOSFT LEVEL DJ5E LEVEL
IUSE DISE  WEER CGNTEOL COETEROL 1.250 HGAXNSG 12.500 MG/KG 125,000 RAGAKG
1 IC24 92211, 8 14710212002 Mo A180=211.0 127/712=13.1 L2/ 2=02.7
- @1
g 1307/7104=12.5 173/1u=12.4 201 716=12.46 171/13=13, 2 207 /1T=12.2
3 1196 /101=11. 48 204/1d8=%1.6 Tulds =113 172/715=11. % G 13923
o 1221/7104=11.7 193/916=12.1 d03217=11.9 WWsA10=12,7 167 /15=11,1
' G )
5 120G /7128=12.0 1683714 =11.6 212/17=12.5 195/16=12.2 195/17=11,5
oy
ce
3 T37/120=12.0 189/16=11,8 194 /718=1¢.8 238/20=11.9 124 /15=12.3
gD
o352 11%=11.6 2148 /718=11.9 2B Y1128 191 /17=11.2 166 /15=11. 1
al '

SYEOOLS O8 FIASYT LINE DENOTE SIGHNIPICANT RELATINNSALIPS AND DIFFERERCES USING
THE KIGATIVE JONTROL GHOUP

SIMBEOLS O SECONKD LINE DENOTE SLGNIFICANT ARLATIONSUIPS AWD DIFFERENCES 11SING
THE HISTUKICAL CONTROL GROUR

& AND #
! AND &

THO-TRILED TEST
OFE=-TAILIZD TLST y

SIGHNIFICAMT AT P LESS THAN 0.05
SIGHIFICANT AT P LESS THAN 0.01

s By s
e 5y

Lo I o]
ol

2"
r

*
r

[T
L
n i

1
»

.8 LZIGNIFICANTLY DIFFEIRNT FiOX CONTROL
£, SIGNTFICANT RELATIONSHIP #ITH ARITH OR LOG DOSE {HEADING OF COLUMN)

£0i



LG

ARITH

YO5E DOSE

61

SYMBOLS OY

KEEH

1

SYYI0LS 04

THZ (ISTORICHL

E AHD ®
! AND @

ONE 1,5,
Tig I,.E,

d,
i,

HISTOHICATL
CONTZOL

CORPOUND

AVERAGE CORP?0BRA LUTEMA FEER

REGATIVE
COUTROL

1234, 92=12.2 1&?/1%:13.9

1395/7100=13.4 204/14=14.6

1290101 =12.8 245/15=13.6

12B5/104=12.4 214/16=13. 4

1366,/108=12.7

188/ 14=13.4

1580/120=13.2 229/14=14. 3

1474 /117=12.6 237/18=13,2

TABLE III
55 STINY SUBACUTE

DOSE LEVEL DOSE LEVEL
1.250 ME/KG 12.500 XG/KG

T2V Si0=1207 Tb2/12=13.5

2t 16215,3 192/13=%4.8

2L BI
232/16=14.5 201/15=13. 4

29T -
240,/17=14,1 187 /14=13, 4

DI a1
234,17=13,8 215/16=13.5

DI )T
233,13=12.9 265/20=13.3
232/17=13.7 222/17=13,1

21

PREGNANT FEMALE

DDSE LEVEL

125.000 MG/KG

T 12-18.5

2U3/17=14,3

176/13=33.5

198 /15=13.2

218 17=212,7

211 /15=14,1

19%/15=13. 3

FI23T LINE DENOTE SIGNIFLICANT EELATIONSHIPS AND DIFFEEEHCES UsSING
THRE SEGATIVE COHTENL GROUP

SECOND LINE DENOTE SIGNIPICANT RELATIONSHNIZSS AdD DIFFERENCES USING
CONTROL GLROOP

TWO-TALLED TEST
OHE-TAIL=ZD TEST

SIGNTFICAYT AT P LES5 THAN
SIGNIFICANT RT P LESS THAN 0,01

¥, @ SLGHITITANTLY DIFFEYENT FROJ CONTROL
E,1 SIGHNIFICAWT RELATI

voL

0.05

S3IIP WITH ARITH OR LOG BOSE {HEADING OF COLITMN}



oG
335

&1

Qo

TRHLE IV
JORPOUOND L5

AVERLGE
ARLITH HISTORICAL VEGATEVE DOSE LEVEL
E DOSE  WREK CORTROL COHT RO 1.250 MGAEG
1 i3hy 9Zs 1,5 Z0/12= 1.7 17/10= 1.7
2 94 ,104= 0.9 31/14= 2.2 83/16= 2.7
! ¥n@T
3 94 /101= 0.9 36/18= 2.0 52/16= 3.3
551 DT
4 bU /1082 0.6 21/16= 1.3 31/17= 2.2
1 5 1t *EHDL
5 6T/10H= G 6 25/14= 1.8 22/17= 1.3
, ST
5  143/12G= 1.2 80/16= 2.5 39/19= 2.2
** 32T
7 122/117= 1,0 23718= 1.3 14/17= 0.8

L]
SYMBCLS 0OV FIEST LINE DENOTE SIGHIFICANT RELATIORSHIPS AWD
THE REG&TITE COWTHOL GEOOR

STURY SUBACUTE

Bo3E LEVEL
12,500 BG/EG

83/1é=

21/13=

2% /15=

9 /4=

21/16=

2T /720=

I A17=

d. 44D
HEDGTY

1.6

1.9

0.6

1.3

1.4

1.8

FREIMPLANTAYION LOSSES olP 22EGHNANT FIHALT

D2SE LEVEL

125.000 MG/KG

2i7 2=

E1- W W

16 /13=

31/15=

2117 =

27 /15=

i3/ 15=

T

DIFFERENCES USING

SY¥BOLS ON SECOYD LIHE DENOTE STIGNIFICAWT RELATIONSHIZS AWD DIFFERERCES USING

Thi AISTORIZAL COWTHOL GRODE

E AND * = TWO-TATILED TLST
! AND @ DHE-TRILED TEST
ONE I,8,3,% = SIGWIFLCZANT AT P LESS Tdark 0.05
Tl !,5,3,* = SIGNITIZANE AT P LESS THAN O0.917

%, SLGRIFYICAETLY DIFFERENT F&0M £08TROL
E,0 SToHLFICANT ARLAYIONSHIP WIld

SOl

AEITH OU LMy DGSE {EFEADIER OF COLITHNN)

T B

2.1

il

1.2

2.1

@l

1.2

1.8

2.2



06

ABRITH

WISE DUSE WEED

1

K

RISTGRICLL
CONTROL

35/ 9220037

49/1048=20.48

B5/101=0,55

B1A104=0,59

T1/105=0.66

47/120=0.40

53/117=0.51

AVEEAGE

COKPOUND 55

HEGLTIVE

CONTROL
S/12=0,42
10/14=0,72
1k /18=0,78
5/16=0. 32
T/14=0.50

11/18=0.62

HESOXPTIONS

TRELE ¥

DGOSE LEVEL
T. 2586 M5/KG

2/10=0.20
4/16=0.25
12/16=0.753
10/17=0.59
8/17=0.438

13/.14=0.73
=aal ar

12,17=0.71

(DEAD IMPLAYTS)

STUDY SUBACUTE

BOSE LEVEL

12,500 MG/4G

41220, 34

7/13=0, 54

7/14=0, 50

T4/16=0,88

B/20=0,0403D

18/17=1.06
a1

PEE PHEGYANT FEMLLE

AI5E LEVEL

125,000 MG /KRG

BA14=1, 50

5/17=0.30

1T1/13=0.85

ST =0,30

30

18/15=1, 2§
ol /RN

13/15%=0, 87

SYEBGLS UH FIRST LINE DENOTE SIGNIFICANY RELATIONSHIPS AND CI¥FEEENCES USING

THD NEGATIVE COBTROL GROUP

SYABOLS OF SECOND LINE DENOTE SIGNIFICANT RELATIONSHIPS AHD DIFFEREWCES USING
THE HISTORICAL CONTROL GROUP

E AMD =%
1 AND 3

ONE 1,8
Twd 1,6

TRO-TAILED TEST
CLEe=TAILED TEST

SIGNIFICANT AT P LESG
SIGNIFTIUANT AT P LESS

TIEAN 0.05
THas 0,01

*,3 SIGEIFICABRTLY DTFREHENT FRO® CONTERGL

Ey! SIGSITICANT RELATIONSEIP K TTPH ANIVE OF LOC SUSE (H{EADING OF COLUKNK)

g0l



TAZLE VI

COMPOGND 55 STUDY SUBACOTE

FPROPORTINW OF FEMALZS WITH OME OR MOJIE DEAD IMPLANTATIONS

0G  AKLZH HISTORICAL NEGATIVE DOSE LEVEL DOSE LEVEL DOSE LEVEL
0SE DOSE WEEK CORTROL CONTROL 1.250 MG/KG 12,500 MG/KG 125,000 KG/KG

1 28y 92:0.3%1  37/12=0.25 2/19=0,20 4/12=0, 34 U220, 34

2 32/106=0,31 6/14=0.43 3/16=0.19 4/13=0,31 4/17=0.24

3 34/101=0.348 B/16=0.45 T/16=0, 44 5/1%=0.24 5/13=0.62

- 4

4 38/10820.37  §/16=0.25 B/17=0,48 3/14=0,22 4/15=0.27
o
b 5 49/108=0,46  5/14=0.36 6/17=0.36 10/16=0.563 5/17=0. 30
P &  33/120=0.28 10/16=0.63 9/16=0.50 B/20=0,40 10/15=0,67
1 1! *¥ *

T 34/117=0.30  3/18=0.45 9/1720,53 9/17=0.53 5/1520. 308

* *

SYMBOLS ON FIRST LIWE DIHQIE STGNIFICANT HELATIONSHIPES AND DIFFERENCES USING
THE KEGLRTIVE CONTEOL GROUP

SYMBOLS OF SECOKD LINE DENOTF SIGNIFICANT RELATIDNSHIPS AND DIFFERENCES USING
THE HISTOEICAL TONTZOL GROUE

GNE §,% = SIGXIFICANT AT # LESS THAN 0.405
Two !,* = SIGHNIFICANT AT P LESS THAW 0.01

* SIGWIFIZANTLY DIFFERZNT FrOf CONTROL
1 SIGNIFICANT LIWNREAR RELATIONSHIP SITH ARITH OR LOG DGSE (HEADING OF COLUMH)

L0t
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TABLE VII

COMPOUHD 55 STUDY SUBRACUTE

PULPORTION OF FEMALES WITH 1TW0 O MORE DEAD IXPLANTATIONS

KBITH HISTORICAL NEGATIVE DOSE LEVEL DOSE LEVEL DOSE LEVEL
Z O0SE WEDE CONTEQL CONTRAOL T.256G MG/XG T2.500 HGKG T25, 800 MGEARG
1 b/ 92=0.07  2/12=9.17 5/1020,0 0120, 0 2/12=0,17
2 6/104=0.08  2/,14=8. 15 1/16=¢.07 2/13=0.16 1/17=0.06
I8 =0.18 371840, 17 B/ 16=0.25 2/15=0. 14 3/13=0.24
4 14,104=20,18  1/1620,07 2/17=0,12 3/14=20.22 0/15=0.0
5 186,/104=0,17 1/14=0.08 2/17=0.12 | 4/16=0,25 0/17=0.0
6 9/120-0.08  4/16=0.25 5/1820,22 0/20=0.0 * 3/15:0,29
= *
7 14s11720,12 21820, 12 2/17=0,12 1/17=0.13 3/15=0.20

S?%EDLS O FIEST LIWE DENOTE SISKIFICANT FELATIONSUIPS AND EIFFEFFEKCES USING
THE NEGATIVE CONTROL GROUP

SYMBOLS ON SLCOND LINE DENCT & SIGNIFPICANT RELATIOMSHIPS AND DIFFEREWCES DSING

THE KISTORICAL COUNTROL GROJE
BHE 1,% = SIGKIFICANT AT P LTSS THAY 0.05
THO !, ¥ = SIGNIFICANT AT P LESS THAY 0.0

* SIGNIFICANTLY DPIFFEREHT FEOQM CONTROL
! SIGHIFICAWT LIKEAR PALAYIONSLID WLTH ARITH OR LCG DOSE {HEADING QF COLUMK)

201



TADLE VIIT

COUFOUND 55 STUDY SUBACUTE

DEAD IMPLANTS / TNTAL IMPLAWTS

L&

EISTORICAL NEGATIVE DOSE LEVEL DOSE LEVFL DOSE LEVEL
WEEK CONTROL CONTHOL 1.25G MG/KG  12.500 UG/KG 125,000 MG/KG
35/1084=0.086 5/147=0.0% 2/110=0,02 5/157=0.03 5/1352=0.04
49/1301=0, 04 1&/1#3;n.u5 4/203=0.02 7/171=0.05 5/207=0.03
55/1196=0.05 14,209=0.07 12,130=0.07 8/172=0.05 11/160=0.07
6§1/1221=0,065 5,/1493=0,03 10,/203=0.05 7/1758=0 .04 ux151=n.n3an
71/1299=0.06 7T/163=0.05 §/212=0.04 14,/195=0.08 5;195=G.ﬂa*au
47/1437=0.04 15x139=n.ﬂaa 13/194=0,07 8/238=0.06%a0 18/184=0.10
I
59/1352=0,05 11/214=0, 06 12/218=0. 06 18/191=0.10 13/166=0.09

SYMEOLS ON FIEST LINE DENOTE SIGNEFICANT DIFFERENCES OSING

TJ4E %ZGATIVE CONTHAOL GROUp
SYXS0LS ON SLCOND LINE DENOTE SIGNIFICANT
THE HISTOIICAL CONTROL GHGUP

* = TWO-TATLED TEST
& = OY¥E-TAILED TEST

SIGYIFICAKT AT P LESS THAN 0.05
SIGNIFICANT AT P LESS THAN (.01

QNE
TRD

=,
5,3

#,8 SISHNIFICANTLY DIFFEZRENT FROM CONTROL

601t

DIFFERENCES USING



8. Dominant Lethal Assay - Test II

Compound Fﬁﬂ 71-85, Tartaric Acid, was administered tc ten
male rats at dosage levels of 4000 mg/kg acute high (single dose), 500 mg/kg
acute intermediate (3ingle dose) and 1450 mg/kg subacute high [five doses).
Each treated male rat was mated with two virgin female rats each week for
seven {subacute) or eight (acute} weeks. Two weeks after mating, female rats
ware sacrificed and the fertility index, preimplantation 1oss and lethal
effects on the embryos were determined and compared with those same parameters
calculated from negative (saline-dosed) and pos1t1vé (0.3 mg/kg TEM-dosed}
control animals.

The values calculated for thase parameters from animals
dosed with compound FDA 77-55, Tartaric Acid, did not significantly vary
from those obtained from the negative controls; whereas, TEM caused a signif-
icant praimplantation loss and embryc resorption during the first five weeks.

Comparing the above data with the previously cbtained
values for dose Tevels of 125.0 mg/kg {LDg), 12.5 mg/kg {intermediate) and
1.25 mg/kg {1uﬁ} revealed no dose-response or time-trend patterns, thus
indicating that compound FDA 71-55, Tartaric Acid, does not 1nduce dominant
lethal mutations.

'

EE BIONETICS 1o
Litton



DOMINANT LETHAL ASSAY SUMMARY SHEETS
CONTRACT FDA 71-268
COMPOUND FDA 71-55
TARTARLC ACID
TEST 11

{Through error the computer had been programmed so
that a double rounding off of numbers occurred at
print out. In no way does this alter the statistics
which are calculated on the full unrounded numbers.)

[B BIONETICS 1M
Litton



LOG ARITH

DOSE DOSE

2l

1

! B

STAGOLS OW FIRST LINE DENOTE SIGNIFICART RELATIONSHIPS AND DIFFERENCES USIHG
THE NEGATIVE CONTEOL GROQUP

SYMBOLS OF SECOMD LIKE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFEEEﬁCES USING

. AREK

HISTORICAL
CONTROL

183,/275=0.67
201/275=0.73
205,274=0,75
233/276=0.84
213/275=0,77
212/2715=0.77

221/273=0,81

228/276=0,83

COMPOUND 55

NEGATIYVE
CONTROL
15/ 20=0,75
13/ 30=0,65
17/ 20=0.,85
16/ 20=0,80
19/ 20=0.95
15/ 20=0, 75

1%/ 20=0.85

177 20=0,85

THE HISTORICAL CONTROL GROQUP

ONE !, %
TwO I, %

SIGNIFICANT AT P LESS THAN 0.05
FIGHNIFICANT AT P LESS THaH 0.01

* SIGHIFICﬂNTLf DEFFPERENT FaON CONTROL

! SIGNIFICANT LIWEAR RELATIONSHIP WITH ARITH OF LOG DOSE (HEADING OF COLUNN)

TAALE I

ETUDY ACUTE

FERTILITY INDEX

DOSE LEVEL

200.0 3G/RG

13/ 20=90.865

137 20=0,.75

13/ 20=0.85

18/ 20=0,30

18/ 20=0.90

16/ 20=0.80

14/ 20=0,.70

DOSE LEVEL

Loga.o

12/

13/

16/

15/

14/

17/

8/

18/

20=0.60
20=0.65
20=0.80
20=0.95
20=0,70%
20=0. 85
2q=ﬂ.ﬂﬂ

20=0.90

NG/KG

13/

1/

16/

13/

18/

14/

1/

16/

POSITIVE
CONTROL

20=U.50

ED'=B- 35

kK

20=0.80

20=0.65

*

20=0. 90D

20=0.70

20=0.85



LOG ARITH

DOSE DOSE ®EEK
, 1

2

3

&1 4

5

' 6

.

‘ 8
SYHBOLS ON

£l

AVERALGT NITMBER OF

IISTORICAL
CONTROL

2264/1682=12. 4 1oy,

24337201212, 1 146/
2479/,205=12, 1 194/
2773/233=11.¢ 185/
2547/213=12,0 213/
2552/212=12.0 176/
2726/221=12.3 208/

2718/228=11.9 222/

THE ¥EGATEVE CONTBGL GROUP

COMPOUND 55

NEGATIVE
CONTRCGL

15+10,9
;3=11.2
17=11.4
l6=11.4
19=11.2
15=311.7
17=12.2

17=13.1

)Y

TARILE II
STUDY ACUTE

I¥PLANTATIONS

DZR PREGWAWT FEMALE

DOSE LEVEL DOSE LEVEL
500,0 MG/EG 4000.0 UG/KG
1837 12=12,5 1277 12=13.148L
172/ 15=11.5 149/ 13=11.5
162/ 13=12.5 181/ 16=11.3
206/ 18=11.3 239/ 19:12.6
208/ 18=11.6 167/ 14=11,9
181/ 16=11.1 2217 17=13.0
3T
1747 14=12.4 219/ 18=12,2
189/ 16=11.8 2227 18=12.3

FIEST LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING

SIN3CLS OW SECOWD LINE DEWOTE SIGNIFICANKT RELATIONSHIPS AND OIFFERENCES {ISIRG
THE HISTOEICAL CONTEQL GROUP

& AHND *
T AND &

(||

ONE 1,8,3,*
TWG 1, 6,0,%

*,C-U
A

= 5IGH

SIGRIFICANTLY DEFFREENT
SLEUIrICANT

PWO-TALLED TEST
ONE-TALILED TEST

= SIGNIFICANT
rTICANT AT

EELATIOAL I

W QT

FEOM COGNTROTL

ARTTE O

AT
LT

AT P LESS5 THAN Q.05
P LESS THaAN 0,01

3o

(HELRING OF COLUXH)

- =T

35/

B2/

B1/

194/

174/

223/

1931/

POSITIVE

CONTROL

10= 945
=330

7= 5,0%%34D

%330

To= 5, 1¥*343D

* €[ DD

13= 6,2%%33D

**xp@0

18=10.8

T4=12.8

17=13.1

*3I

16=12.1



TABLE IIX
COMEDUND 45 STUDY ACHTE

AVERAGE CORPORA LUTEA PER PREGNANT FEMALE

L0G  ARITH HISTORICAL  KEGATIVE LOSE LETEL DOSE LEVEL POSITIVE
DOSE DOSE KEEK COBTROL CONTROL 500.0 AG/SEG 3o00.0 KG/KG CONTEREOL
1 2596,183=14,2 220/ 15=14.7 194/ 13=14,4% 187/ 12=15.6 1277 10=12.7*3D
H ! . * 30
i 2 2E11/201=14.0 176/ 13=13.5 206/ ¥65=13,7 172/ 13=13,2 109, 7=15.6
|
| .
; 3 2813/7205=33.7 221/ 17=13.0 . TH4/ 13=14,.2 221/ 16=13,8 183/ 16=1%1, kap
; *EPAn
b 3M138/233=13.5 2277 la=1t4,2 259/ 18=14,4 256/ 19=13.5 I/ 13=17%. 3%%323D
3T ®¥gaD
3 2872/213=13.5 25%/ 19=13.6 248/ 1B=13,8 203/ 14=11.5 257/ 18=14,3
32T
! b 2935/2%2=73,.8 198/ 15=13.2 207/ 16=12,9 250/ 37=14.,7 209/ 14=1314.9
7 2988,221=13.5 236/ 17=13.9 196,/ 14=14,0 2631/ 18=14.4 25%/7 17=15.2
[ r : *3DT
1 ' 8  3181/:228=14,0 257/ 17=15.1 217/ 16=13.62D 286/ 18=13.7a0 210/ 16=13.1%2aD
ar

vl

SYNBOLS ON FIRST LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERFNCES UO5ING
THE XEGATIVE CONTAEGL GEOUP

SYMECLS ON SECOND LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE HISTORICAL COWTECQL GROUP

& AKD ¥ = TAQD-TAILED TEST

! AWb 3 = ONE-TAILED TEST

ONE !,5,8,* = SIGNIFICANT AT P LESS THAN 05.0%
TWO 1,8,d,% = SIGEIFICANT AT P LESS THLF 0.01

1

CARTLY DIFFELENRT FHOM CONTEOL
CANT HELATIONSETEe WITH ARITH GE LCG DOSE {HEADING OF “OLUHN)

(AL
|
e



DOSE DOSE  WEEK

LOG

L]

GLL

[

ARITH

EE!L1

SYMAOLS ON FIRST LINE DEHOTE SIGRIPYCANT RELATIONSHIPS AND DIFFEREMCES USING

=Y

1

53

HISTORICAL
CONTEROL
312/183= 1.8
378,201= 1,9
334,205= 1.6
325/213= 1.5
383/212= 1.8

262/221= 1.2

463/228= 2.0

COMPOUND 55

TABLE IV

STUDY ACUTE

AVERAGE PREIMPLANTATION LOSSES PER PREGKANT FEMALFE

NEGATIVE
CONTROL

56/ 15= 3.7

30/

27/

b2/

4ers

22/

28/

35/

THE NEGATIVE CONTRCQL GROUP

STMOCLS OF SECOND LINE DENOTE SIGNIFICANT RELATIONSMNIPS AND DIFFEHEﬁCES I5ING

TAE HISTOKICAL CONTEQL GROUP

£ AND =*
1 AWD 23

I
"

] O
L £

-
- Oy

inn

s Gy
!El'

LE I L]

£ B
-

T™WO-TAILED TEST
ONE-TRILED TEST

n
r
=

"1..3=
17=
TH=
19=
1 5=
7=

17=

2.3

1.6

2.1

DOSE LEVEL DOSE LEVEL
500,0 HMG/KG 4000.0 KG/KG
31/ 13= 2.4 387 12= 2.5
4y 15= 2.3 21/ 13= 1.8
22/ 13= 1.7 4O/ 162 2,5
*d1
55/ 18= 3,1 17/ 19= 0.4aD
*6BHL
40/ 18= 2.2 36/ 14= 2,6
aI
26/ 16= 1.6 29/ 7= 1.7
22/ 14= 1.6 4u/ 18= 2.4
' *DT
28/ 16= 1.8 28/ 18= 1,3

SIGNIFICANT AT P LESS TiAW (.05
SIGNIFICANT AT P LESS TUAN 0.01

SIGNIFLCANTLY DIFFERTNT PROM CONTROL

SIGHIFICANT PLLATI

HIP #«1TH ARTITH OR LD DOSE

{LEADING OF CGLUNK)

POSITIVE
CORTROL
33/ 0= 3.7
x43RT
74/ T=10.6%*33I
D3I
101/ 16= b, 3%*aadl
*2dDT
66/ 13= 5, 1%3l
DT
63/ 18= 3.5
*3 1
30/ 4= 2.4
167 17= 2.1
31
17/ 16= 1.1



COMPOUND 55

TAOLE W

STUDY ACUTE

AVZRAGE RESORPTIGNS {DEAD IMPLANTS) PER PREGNAKT FPEMALE

LOG  ARITH HISTORICAL NEGATIVE
DOSE DOSE  WEEK CONTROL CONT ROL
1 62/163=0. 34 7/ 15=0,47
2 103/201=0.51% 7/ 13=0.54 1
! 1 117/205=0,57 15/ 17=0.88 1
4 118/233=0.51 11/ 16=0.69 1
L]
5 122/7213=0.57 15/ 19=0.84
E 1
& 127,212=0,60 12/ 15:=0.80
7 310/221=0.50 21/ 17=1.24 1
, %231
8 127/228=0.56 13/ 17=0.76

—
—
h

SYNLOLS ON FIRST LINE DENOTE SIGBIFICANT RELATIONSHIES AND DIFFERENCES G5ING

THE WEGATIVE COMTROL GROUP

SYMAOLS OF SECGKD LINE DENOTE SIGNIFICANT RELATIOKSHIPS AND DIPFERENCES USING

THE HIETUOEICAL CONTHOL GROOP
THOQ-TAILED TEST
ONE-TALLED TEST

SIGNIFICANT AT P LESS THAW 0.05
= SIGHIFICANT AT P LESS THAN 0.0

-
B By
LY
|

g SIGNIFTCANTLY DIFFLRENT FROM COMTROL

o3
LS

DOSE LEYEL
500.0 4G/KG

B/ YT3=0, 46 6/
1/ 15=0.73 7/
3/ 13=1,09 5/
9/ 18=1.06 13/
5/ 1820.288D 17/
9/ 16=0,56 6/
by 14=1.00 14/
Y/ 16=0.5%6 1/

DOSE LEYEL
4900.0 MG/KG

13=0.,54
19:{’-&8
Ta4=1,21
il
17=0,135

18=0.78

18=0.61

I SIGRIFICANT ELATIOSSHIP WITH ARITH 0OF LOG D(GSE (HEADIKG OF COLUME)

eds

35/

B2/

69/

38/

1o/

17

15/

POSITIYE

CONTRCL

TU=6,830%*«25]T
**addT

T=5,00*«*«3aT
**39L

Ta=5.13=*23]
*¥gal

13=5.31*=331
**rHipl

18=2. 11*aT
k23T

a1

PW7=0.47%aD

162{];94
®E



LOG AEITH
DOSE DOSE

HISTORICAL

WEEK CONTROL

1 49,18 3=0.27
2 TE;EG?:E;BE
76,/205=0.37
b 91,233=0.39
5 71/213=0.36
& 83/212=0.39
7 78,221=0.35

& B9 ,/228=0,.139

SYMBOLS ON FIRST LINE LDRENOTE SIGKIFICART RELATIONSHIPS AND DIFFERENCES USIKG

SORPOUND 55

NEGATIVE

CONTROL

b/

>/

3/

9/

9/

1/

11/

i/

THE NEGATIVE CONTEQL GROUP

SYRBOLS OW SECOND LINE DENOTE SIGNIFICANT BRELATIONSHIPS AND DIFFIRENCES USING

THE HISTORICAL CONTEOL GRODE

ONE !, =*
THRO 1,%

15=0.40
13=0, 38
17=0,53
16=0, 56
19=0. 47
15=0.47
17=4.65

17=0. 41

* SIGEIFICAHTLE DIFFEREWT FRON COFTREOL

! SIGYIFICANT LINEAR RELATIONSHIP WITH ARITH COR LGG DGSE (HEADING QF COLOMNE}

1L

%

SIGNIFICANT AT P LESS THAN 0,05
SIGRIFICANT AT P LESS THAN 0.01%

TA

Do

2/

9/

b/

1¢/

3/

1/

17

6/

3LE VI

STUDY ACUTE

%E LEVEL

590.0 MG/KG

13=0.318

15=0,60

18=0.56

18=0.28

16=0.44

1“':'315{}

UOSE LEVEL

4500, 0 MG/KG

|
47

5/

by

8/

8/

b/

8/

10/

12=0.33
13=5.358
16=0.25
19=0.42
14=0.57
17=0,35
?q:ﬂ.uﬂ

14=0.56%

PROPORTION OF FEMALES wITH ONE OR MORE DEAD I#PLANTATIONS

POSITIVYE

CONTROL

10/ 10=1.00%%

L4

16/

13/

13/

3/

xk

?E 1 L] ﬂﬂ**
xE

16=T7.00%*

%

13=1.00%%*

*%

]E=uq?2

o

8/ 17=0.35

16/

16=0.63



TABLE VII
CONPOUND 35 STODY ACOTE

POEPORTION OF FEMALZS ¥ITHE T¥C DR MORE CEAD IMPLANTATIONS

LOG ARITH BISTORICAL NEGATIVE BOSE LEVEL DOSE LEVEL PFOSITIVE

DOSE DOSE WEEK CONTROL CONTROL 500.0 M&E/KG 40U0,.0 MG/KG CDRTROL
1 8,181=0.04 1/ 15=0,07 1/ 13=0.08 1/ 12=0, D& 18/ 10=1,00%%
. k¥
; 2 26/201=0.13 1/ 13-0.08 2/ 15=0.13 1/ 13=0.08 7/ T=1.00%%
: = K
' 3 31/205=0,15 4/ 17=0.24 2/ 13=0.15 1/ 16=0,06 12/ 16=0,75%*
i : ok
) 21,233=0.049 2/ 6=(.13 i/ iB=0.17 47 19=0.21 : 12/ 13=0.92*%%
x &

11 5 30/213=0,14 5/ 19=0, 26 0/ 18=0.0 * 7/ 14=0,50 8/ 18=0,44
i * & ok

& 31/212=0.15 b/ 15=0.27 2/ 16=0,13 07 17=0,0 % 47 14=0.29

* 2
a8 2F,228B=0.12 37 ¥i=0.18 3/ 16=0,19 1/ 18=0.06 3/ 16=0.19

SYMBOLS ON FPIEST LINE DEMOTE SIGNIFICANT RELATIONSHIPS AND DIFFEREZNCES USING
THE NEGATIVE CONTROL GROUP

SYINOLS ON SECOND LINE DENOTE SIGNIFICANT RELATIDNSHIPS AND LDIFFEDRENCES NSING
T E HISTORICAL CORTROL GROUFP

Og8%E I,* SIGNIFICANT AT P LESS THAN 0.0%
TWQ I, * = SIGHNIFICANT AT P LESS THAR .01

¥ SIGNIFIZANTLY DIFFERENT FROM CONTROL
! SIGHIFICANT LINEAR OELATIONSHIP WITH ARITH OR LOG DOSE (HEADIRG OF COLUZEN)

gil



TABLE 7IIIL

COMPOURD 55 STUDY ACOTE

DEALD IMPLAWTS ;/ TOTAL TXPLAWTS

HISTORICAL NEGATIVYE DOSE LEYEL BOSE LEVEL
NEEK CONTROL CONTROL 500.0 ¥G/KG 4300, 0 NG/KG
] 62/2264=0.03 FAIGU=0. 04 6§/7163=0.04 £§157=0,04
2 103/2433=0.04 T/146=0, 05 11/172=0.06 T/14%=0.05
3 117/2479=0.05 15/194=0,08 13/162=0. 08 5/181=0,03%3p
4 118,2773=0.04 11/185=0. 06 19/204=0.09 13/23%9=0, 05
5 122/2547=0.05 16/213=0.C8 ﬁzzﬁazu.uzgn 17/167=0.10
@D
6 127/2552=0.05 12/176=0.07 9/181=0, 05 6;221=D.ﬂ3an
7 M0/2726=0,04 21/2ﬁ3=ﬂ.13*ax 1uz174=a.ﬂu. 1W/219=0.06
8 127/2718=0.05 13,222=0.06 9/189=0,05 11/222=0,05

SYMBOLS ON FIRST LINE DENQOTE SIGNIFLICANT DIFFERENCES USING
THE HIGATIYL CORTEOL GROUP

SYMBOLS ON SECCHND LINE DENGTE SIGNIFICAKT
THE HISTOEICAL CONTHECL GROUP

DIFFERENCES USING

TWO-TATILED TEST

? = ONE-TAILED TEST
OHE *,@ = SIGRIFICANT AT P LESS THARN 0.05
THD *,d =

SIGNIFICANT AT P LESS THAN 0.01

—T

@ *,d SIGYIFICAKTLY DIFFLRERT PRGN CONTROL

POSITIVE
CONTROL

S8/ 95=0,72%%3431
**@qal

35/ 35=1.00**35]
**3a71

B2/ 82=1,00*%*331
*EDPHT

69/ F1=0.85+%321
¥¥EGAT

I8N =0,.20%a]
*% 30T
15/179=0.048

V/223=0,03%3D

12/1593=0.08



CONPOURD 55

TRABELE 1

STODY SUBACUTEH

FERTILITY LNDEX

06 ARLTH HISTORICAL  NEGATIVE DOSE LEVEL
CSE DOSE  WZEK  CONTROL CONT ROL 1450,0 XG/KG
| 1 177/25920.68 11/ 20=0.5% 10/ 20=0.54
% 2 198/260=0,75 13/ 20=0.65 15/ 20=0.75
|
| 3 2065/259=0.79 14y 20=0.70 11 20=0.85
I 4 203/253=0.86 17/ 20=0.85 14/ 20=0.70

5  207/257=0.81 15/ 20=0.75 17/ 2020, 85

6 217/259=8.84 15/ 20=0.75 15/ 20=0,75

T 216/255-0,85 12/ 20=0.60 15/ 20=0.75

ETS

SYSBOLS ON FIGKST LINE DENOTE SIGNIFICAKT HELATIONSHIPS AND DIFFEKENCES USING
TiE WEGATIVE CONTROL GROUP

STL30L5 ON SECOND LLWE DENOTE SIGNIFICANT RELATIONSHIPS AND DLFFERENCES USING
THE HISTORICAL COKRTHOL GROUP

ONE !, %
TWD I, %

SIGNIFICANT AT F Lis5S THAN 0.05
SIGNITICAET AT P LE55 THAY 0,01

* SIGHNIFICAKRTLY DIFFERENT FROM CONTROL
! SIGNIFICANT LINEAR RELATIUNSHIP ¥ITH ARITH O LOG DOSE {HEADLNG OF COLUINN)

0zl



TABLE IF
CONPOUND 55 STUCY SUBACUTZE

AVERAGE NJUMBER OF IMPLANTATIONS PER PREGNANT FEMALE

LOG  ARITH HISTORICAL NEGATIVE DOSE LEVEL
DOSE LDOSE WEEK CONTROL CONTROL a5t .8 MG/KG
1 2158/177=12.2 Y647 11=12.1 125/ 19=12.5
b
; 2 2806/194=12.8 141/ 13=10.8 137/ 15= 9.1
: *@3D *¥ 34D
:
! I 2871/205=12,1 169/ 14=12,1 189/ 17=11.1
B 2366/203=11.7 1927 17-11.,13 139/ 14= 9.9
@D
5 25T2,/207=12.1 1347 15=12.4 197/ 17=11,%6
6 2609/217=12.0 176/ 15=11.7 181/ 15=312.1
T 2523/2%6=11,7 1417 12=11,48 14907 15=12,17
@i

SYHNEQLS CN FIRST LISE DENOTL S1GKIFICANT RELATIONSHIPS AWD DIFFPERENCES USING
THE NEGATIVE CONTRCL GHOUP

SYFBOLS ON SECOX¥D LINE DENOTZ SIGNIFICANT RELATIOKSHIPS AND DIFFEEENCES USING
THE AISTORICAL CONTHCL GEOUP

B AHD * = TWQ-TLILED TEST

! A0 &% = O¥E-TAILEDL TEST

ONE ?',8,&,* = SIGHIFICAKT AT P LESS THAW Q.05
TWRO 1,5,8,* = SIGNIrICANT AT P LE35 TUAN U.U01

D SIGNIFICANTLY DIFFERERY FECGM CONTEOL
! SIGWIFICANT HEZLATIONSHIP WITH ARITH OR LO4G DOSE {HEADING OF COLIEN)



TABLE IIX
COMEQUND 45 STUODY SUBACHTE

AVERAAGE CORPORA LOTEA PER PREGNANT FEMALE

0G  ARITH HISTOAICAL NEGATIVE DOSE LEVEL
OST UOSE  WEEK CONTROL CONT ROL 1950, 0 MG/KG

1 2455/177=13.9 158/ {1=t4,4 163/ 16=14.3

2 2734/194=14,1 164/ 13=12.6 181/ 15=12.1
| S#G3D *xDID
i 3 2BGT/205=13.7 196/ 14=14.0 248/ 17=11. 4

U 2638,203213,0 220/ 17=12.9 167/ 14=11.9
|
. 5 2636/207=13.7 219/ 15 14.5 2267 17=13.3%2D

#gI
b 2986/217=13.8 204/ 15=13.6 201/ 15=13.4
7 2921/216=13.5 156/ 12=13.0 20%/ 15=13.7

SYNGCLS ON FIRST L1NE DENOTE SIGNIFICANT RELATIOKSUHIES AND DI FFZRENCES USING
THE NEGATIVE CONTHCL GROUD

SYEBEOLS ON SECOND LINE DENOTE SIGRIFICANT BELATICNSHIPS AND DIFFERERCES U3ING
THE EY¥STURICAL CONTHOL GROUP

& AND = TAG=TAILEL TEST
! 4L 3 = GNE-TAILED T=zST

i}

SIGNIFICANT AT P LESS THAN O0.uU5
SIGHIFICANT AT P LEIS THAN O.01

D,
3,%

4 SIGHRIVICANTLY SIFsLRENT FAO¥ CONTROL
POLBIGNITICANT RELATIONSUHIP wltTd AZITH OF LOG DOSE {UZADING ©F COLUNN}



TAEHLE IV
TOXPOUND 55 STUOY SUBACDTE

AVERAGE PREIMPLANTATION LQS5L:5 PER PREGNANT FEMALE

.0G ARITH HISTORICAL NEGATIVE DOSE LEVEL
\OSE BOSE WEZIK CONTROL CONEROL 1450, G MG/KG
T 299/177= 1.7 14/ 11= 3.3 18/ 10= 3.8
: 2 328,194= 1.7 23/ 13= 1.8 44/ 15= 2,9
| *3T
E 3 336/2U5%= 1.6 27/ 10= 1.4 45/ 17= 2.8
: 371
|
| 4 2724203= 1.3 28/ 17= 1.6 28/ 8= 2.0
| a1
]
5 324/207= 1.6 257 15= 1.7 29/ 17= 1,7
6 377/217= 1.7 28/ 15= 1.9 207 15z 1.3
7 398/276= 1.8 15/ 12= 1.3 15/ 15= 1.4

SYHBOLS ON FIRST LINE DESOTE SIGNIFICANT RELATIONSUIPS AND DIFFERENCES USING
THZ KEGATIYE CGNTROL GROUP

STUBOLS OF SECOND LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
Tz HISTORICAL CONTHRCL GROUP

¢ AND * = ThO-TAILED TEST

ARD & = ONE-TAILEDP TEST
ONE !,&6,d@,* = SIGNITICANT AT P LESS THAK Q.05
Twid 1,6,0,% = SIGRIFICAKT AT P LE3S THAN U,01

*,d SIGNIFICANTLY DIFFLRENT FEOM CORTEOL
G, SIGNIFICANT RELATIOWSHIP WITH ARITH OR LOG DOSE {HEABLING OF COLUMK)

£l



oG

AVERAGE BESORPIIONS

AGETH HISTOAITAL

OSE DOSE  WEEK CONTROL

FelL

1 Hu /1717=0.47

3 124,205=0.60

4 312/403=0.55

5 131,207=0.63

B 11 Tys217=0.54

7 146/216=0,68

COXPONMND 55

HEGATIVE
COHTROL

6/ 11=0.95

227 1321.69
oI

Y/ 14=0.68

b/ 17=0, 20
B0

12/ 15=0.80

10/ 15=6.67

8/ 12=0.67

TROALE ¥

STUDY SUBACHTE

({DEAD INMPLANTS) PER PEEGNANT FEMALE

UOSE LEVEL
1450. 0 NG/KS

T/ 10=0.70

11/

147

13/

7/

12/

12/

Dl

Th=0.73

17=0,42

T4=0,93%gal

@i

17=0, 41

15=0. 480

15=4.4U

SYMBOLS Ok FIRST LINZ DENCGTE SIGNIFICRKT RELATIORSHIPS AND DITFERENCES USING

THE NEGATIVE COHTEOL GROUP

STME0ULS ON SECCHD LINE DERQTE SIGHKIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE HISTORICAL CUONTHOL GROUP

& AhD * = IWQ-TALLED TEST
! AND @ = OME-TAILED TEST

OKE 1,&6,8,* = SIGNIFICANT Al P LESS THAN G.05

TwO 1,6,3,%

*.3 STIGNIFICAWNTLY DIFPERENT FROM CUNTROL
G,7 SEIGKIFICANY HRELMIONSHIP WITH AXITE 02 LOG DuSE (UEADING GF COLUMN)

SIGHWIFICANT AT P LESS THAN V.U



TABLE Y1
CoMPOUND 55 STUDY SURACUTE

PEOPORTION OF FINALLES WiITH ONE OF RORE DSAD IMPLARTATIONS

06 ARITH HISTORICAL NEGATIVE DOSE LEVEL
QSE DOSE KEEK CONTROL COYTROL 185G, 0 HG/KG
1 $2/177=0.35 5/ 11=0. 45 7/ 10=0.70
F-
2 74,198=0,38 9/ 13=0.69 1/ 15=0,47
#*
3 T8/205=0.38 5/ 1620.36 10/ 1720.59
4 T7/203=0.38 4/ 17=0.28 9/ 18=0, 64+
5  B37/207=0.42 9/ 15=0, 60 4y 17=0.24%
6  84,217=0.39 4/ 15=0.53 3/ 15:9, &Y
7 H40/216=0.37 4/ 12=0,33 8/ 15=0.53

SYG30LS ON FIRST LINDT DEWOTE SIGHRIFICANT RELATIOWSHIFES AND DIFrERENCES USING
THE KEGATIVE CCRTROL GHOUP

SYMLOLS OB SECCND LINE DENOTE SEGNIFICANT RELATIONSHIPS aND DIFFREENCES USING
THE HISTORICLL CONTROL GROUF

ONE !, * = SIGNLFICANT aT P LESS THAN 0.05
Twd 1,% = SIGHNIFICANY AT © LESS THAN 0.01

# SIGNTFICANTLY CDIFFEREND FROX CONTROL
! SIGRLFICANT LINEAR HELATIOKSHIP WITIH ARITH OR LGG DOSE (HEADIRG OF COLUMNH}

51



i)
S E

ABRLTH
pOSE  WEEX

1

EiSTORICAL

CONTEROL

17/177=0.10

2u/1498=0.12

29/205=0, T4

25/203=20.12

32/7207=G. 15

25/21720,12

I6/216=0.17

CONPOUNLD

55

TABLE VII

STURY

SUBACUTE

POLEPORTION OF PEAALES WITH TW0O OR MORE DEAD IMPLANTATIOGNS

HEGATIVE
CONTEOL

174

3/

2/

2/

1/

2/

11=t. 09
13=0.23
=0, 14
1720.0
1920.13
15=9., 07

1é=0.07

DOSE LEVEL
1450, U MG/KG

U/

L/

3/

3/

2/

2/

4/

T0=0.4

15=0,13

1/=0.14

184=4,21*

17=0.12

15=0. 13

16=0. 27

SYMN3OLS ON FILST LINE DEGOUTE SIGHIFICANT RELATIORSHIPS AND DIFFERENCES USING

THE HEGATIVE

CONTROL GEROUP

SY¥MBOLS ON SECOND LINE DEWOTE SIGNIFICANT RELATIOHSHIPS ARND DIFFEERENCES USING

THE

OKT 1, %
T

*
I

21

H

KO 1,* = SIGNITICANT AT

[3

dISTORICAL CONTROL GEROUD

SIGRITICAWL AT B LZE35
L2535

THAN 0.05
THAR 0.01

SIGHNITICANTLY DIFFERENT FRAOM CONTEHEOL
SIGRIFICART LINEAR BELATIONSHIP WITH ARITH OR LOG DOSE

{(HEADING OF COLURKHN)



W EEK

1

7

SYWULOLS ON
THE

SYUBE0OLS ON SECOND LIRE DENOTE STIGNIFICANT
TAE dI53TOaICAL CONTEOL

B
nou

314
i

HISTORICAL
CONTOL
Y4 2196=0.04
117/24L6=0.05
124/2471=0,05
112/2366=0.05
131,/2512=0.05

1YT/2603=0.04

106/2523=0.06

TaO-Tallad TEST
ORZ-TAILED TEST

COMPOUND S5

BEAD

REGATIVE
COGNTROL

22/1%1=0.16
@l

4/192=0.4G2

*4p

14/1756=0.06

B/141=0. U6

FIHST LIWE DEXNOTE SIGNIFICANT
REGATIVE CONTHCL GRCOF

GROUP

JIFICANT AT P LS55 THAN 0.0%
HIFICANT AT P LESS THANW V.01

*pd SLGHIFPICANTLY DIFFERENT FPRON CONTROL

£zl

TABLE ¥IIIL
STODY SUBACUTE

INPLANTS / TOTAL IMPLAWTS

DOsE LEVEL
1450.4 UG /KG

T/125=0.06
11/147=0.08
14/189=0, 07

ol
13/139=0.09%51
oI
1/1497=0.04

12/,181=0,9¢

12°130=0.006

LEIFFEREKCES USING

DIFPFEREENCES USING



APPENDICES

1. MATERIALS AND METHOGBS

A. Animal Hushandry

1. Animals (Rats and Mice)
Ten to twelve week old rats (280 to 350 g) and'ma1e

mice {25 to 30 g) were fed a commerical 4% fat diet and wafer ad 1ibitum until
they were put on experiment. Flow Laboratories random-bred, closed colony,
sprague-Nawiey €D strain rats were used in the cytogenetic studies. Flow
Laboratories ICR male mice were employed in the Host-Medizted Pusay.

2. Preparation of Diet

- A commercial 4% fat diet was fed to all animals. Periodic

tests to verify the absence of coliforms, Satmonelia and Pseudomonas sp. were

perforned.
3. Husbandry
Animals were hz1d in quarantine for 4-11 deys. Mice
were housed five to a cage and rats one to five to a cage. Aninals were
identified by ear punch. Sanitary cages and pedding were uwsed, and chznoed
two tinos per week, et which time water containors wers cleaned, sanitized
and filled. Onhce a week, cages were repositioncd on racks: racke were re-

positioned witlin rooms monthly. Personnel handling animals or working within

animal facilitfes wore head coverings znd face masks, as well as suitablo garmant.s,

Individuals with respiratory or other overt infections were excludad from the
animai facilities.

A Donsage Betermination

1. Route LD5D and LL‘J5 Dotermination

Since the compounds proposed for testing are inclidzd in

- Fwa:n '

LA
rﬁlﬁ?i FPIONETICD
Liican
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the food additive regulations as ”gen;ra11y recognized as safe” [GRHS]t it
was expected that a large nuiber of them would be sufficiently non-toxic
so that determination of & LD, o 2 LD5 would be o7 no practical valua. In.
fact, this has becn our experience with previously trsied conpounds from
this list. In the case of these relatively non-toxic compounds, attenmpts
were made To assure that the ampunts Lo be adiministered would not affect
the animals by means {mechanical, physical, ete.) related to their bulk
rather than to their toxicity. In the cases of certain compounds where

8 LDSG Groa LﬂE could not be determinzd, an ex;eedingiy hioh concentration,
5 ¢g/ka, was employed and aCﬂepteH 25 the LD5 Tevel. Jin cases where the
toxicity was high enough to allow deformination of a L0, the Following
protocol was used.

Thirty reis of the strain chosen for studiss described
belew and of approxinately the age and weight specified were asszigned at wandow
to six groups. Each greup was then given, using the chosen route of admin-
istration, one of a series of dosages of the test compound following a Tog-
arithmic dosase scheme. The series of dosages wore derived from a considera-
tien of whatever toxicity infTormation was avaitable Tor tre pareicular tost
compound.  The objeciive In selecting dosages was to chodse values which would
cause mortatities between 10% and 001,

khen information was inadesuate {o derive a suitable series
of dosages, five rats were used to idontify the proper range. Eaﬁh of these
was given one of a widely -raced (differing by 10%) serics of duses. This
was confidently expected to suifice for derivation of the series of dosages

to be used in the LDEG determination.
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The martalities observed when the series of dosages were
given to the 30 rats were then subjected to a probit analysis and calculation
of LDED’ LD5, slope and confidence Timits by the method of Litchfield, and
Wilcoxon. The highest dose level used was either a finite LDE ar 5000 mglky.
The intermediate Tevel used was either 1/10 of the finite LD, or 2500 mg/kg.
The low Tevel used was either 1/100 of the finite LHS or 30 mg/kg.

2. Subacute Studies

Subacute doses were identical to those used in ithe acute

studies. TLach subacute study animal was gtven the acute dosage once a day
" for each of Tive consecutive days (24 hours apart),

. Mretagenicity Testino Protocnlc

1. Host-Madiated Assay

Flow Laboratories ICR random-bred male mice wore used in
this study. In the acuto and subacute studies ten animals, 25-39 g each, were
enpioyed at each dosz lovel., Solvent and positive controls were run at aijl
times.  The pasitive control {dimethyl nitrosamine) was run by the azute
system enly at a dose of 100 mg/kg for Salronglla. For yzast, ethy]l methane
sulfonate (EMS) intramusculariy injecied at a dose of 350 mg/ig was used.
The sofvents used and the toxicity data are presented in the Reselts and
Piscussion Section of the report.

The indicator orcanisms used in this study were: (1)

two histidine auxotrophs (his G-46, TA-1530) of Salmonells tyvphirurium, and

{2} a diploid strain (D-3} of Sacchfz_rc!llvces cereyisise, The induciion of

vas deltermined w1th yeast. Chemicals were evaluated directly by in vitho

becterial and yeast studies prior te, or concurrent with, the studies in
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mice. Only animals on the subacute studics wevre not fed the evening prior to
compound adwinistration. The Salmonella were carried in tryptone yeast
.extract gel, transferred weekiy. They were transferred to tryplone yggst
extract broth 48 hours befare use: _they wore transtorred a2 second time

from broth to broth 24 hours prier to use, and again & hours before use.

The mouse Tnoculum was prepared by transforring 2 ml of the 8-hour broth
culture to 50 ml broth bottles which had been prawarmed at 37°C. Exponeniial
tog-phase oryanisms were inoculated intraperitoneally into the wice approxi-
mately 2-1/2 hours Tater when the approprizte deasity indicating 3.0 x 198

cells/ml vas reached. Thz Saccharomyees was carried in yeast corplete agar,

The insculum was prepared by harvesting the organisms Trom the surface of
the plates with sterile saline., The cells were washad three timeé with sterile
saline and suspended in a concentration of 5.0 x TDB celte/ml.  Two ml of
the suspension was inoculatad dinto each moute intraperitencaily.  Total
plate counts-on Salmonella were on tryptone yeast extract and for séccharcnyees
on yYoast conplete medium.
a. Acute study

Three dosave levels (usage, intermedizle [determited
as discusszd previously], and LD5] ware administared vrally by intuhation to
ten mice. Faéftiye contreis and necative vohicle controls were included in
each study, ﬁl] animats received 2 mt of the indicetor croanism intr;peritanea]]y.

Each m) contained 3.0 x 10% cells for Salmonella and 5.0 x 10% cells for

saccharomvees,  Three hours lader, each animal was killed and 2 ml of sterile
saline was fnitroducad intraperitonzally. As much fluid as possible was then
aseptically removed from the periloneal eavity. Dilution Blanks for bacteria

centaining £.5 ml of serile saline were prepared in advance. Tenfold serial
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dilutions were made of each peritoneal oxudate (0.5 ml exu:'te + 4.5 ml saling}
yielding a concentration series from 107 {undiluted peritoneal exudate)} through

10'?.

For enureration of total bacterial counts, the 1070 and 1077 di]utiups
were plated on tryptone yeast extract acar, 3 plates/sample, 0.2 ml sample/
plate. Each sample was spread over the surface of the plate using a bent glass
rod immersed in 95% ethanol and flamed just prior to use. In plating for the
total mutant counts on minimal agar, the ]DD dilution was used, 0.2 m1 being
plated on each of § plates. The plating procedure was identical to that
followed for the tryptone yeast extract agar plates. AIl plates were incubated
at 37°C, tryptonc yeast extracl agar plates for 18 howrs and minimal agar plates
for 40 hours. Fué yeast mitotic recorbination, dilution blanks containing 4.5
mt of sterile saline were prepared in advance, Tenfold serdal diiutions were

0 to ]G'E. Sampies of 0.1 ml of

made of each samplz yielding & szries from 10
the 1ﬂ'5, ]ﬂ“q, ard ]D_B dilutions were removed and plated on complete medium
(10 plates each). A1Y plates were incubated at 30°C for 40 hours., The 1072
dilutions wore used to deternine total popdletions and the 1D"4 andg 1Dh3 plates
were eximined afier an additional 40 hours at 4°C for red sectors indicating
a mutaticn. Bacterial scoring was caloutated as follows:

Total mutants on 5 pletes x appropriate exponent =
CFU/m] {CFUTis Colomy Foriming Units) of sample plated CFU/ml x one/ditution
factor (10% - 10677) = CFU/mT n ondiluted exudate. The mutation frequency (I4F)

caiculated for each sample was:

ME = +ofal mutant celis

tota] population

(MFEfiFc = 1.00 for
FF of psperinontel szmple control sample)
MFof control Saiip | e :
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Yeast mitolic recumbinants (presumptive ade 2,
his 8 homozygotes} were seen as red colonies or as red sectors on a normally
white yeast colony. The plates {from 1ﬂ"q and ]U'B dilutions} were sqpnned‘
under the 10X l1ens of a dissecting scopoe to enumzrate the red ca]onie; and
sectors. Population determinations were made from the 1U'5 dilution plates,

4 recomhinant freguency (RF) was caleulated:

pr = tetal recombinents counted
total number cotonies serpenad

b. Subacuie studrl
SimiTar groups of animals at cach dose level ro-
ceived five oral doses of the test compound 24 hours apart. lithin 20 mingics
after the last dosing, the animals were incculated with the test crganism and
handled in the same fashion as thosa in the acute study. |
c. In vitro stigy
CuTtures of §. iyphinurium histidine auxotrophs
(G416 and TA-1530) wero plated on appropriate media. The test conpourd was then
added to the plate, either in the form of a microdrop of soluifon {0.071 to 0.95
ml) applied to & snall filter paper disc resting on the agar ar a small crystal
applied divectly to the agar. Tenfold serial dilutions of the culture vwere
employed ahﬂ'ﬁlated so a5 not to miss the optimum cedl density for mutent growth,
Mutant colonies were observed and scored. Sirain D-3 Saccharomyees cells at
proper dilutions were shaken with the test comgound, diluted, and plated at
50% Eurvivall1evel o ahove {sex HMA Supplomentary Materials and Metheds). Rod
spctors were then scored and the freguency caleulated after syitable incubation.
Hegative and positive contrels were run concurrently. The positive cunt}ol as

FIS For Sainonella-end Sacchavomyses. The in vitro Salronella fests were reported

2.4 a0y
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as (+) or (-} or questionable; the in vitro Saccharomyces tests were reported

as sample concentrations, percent survival, and recumbinantsflﬂ survivors.

For the Saccharomyces a 50% survival tevel, e.g., an arbitrary 5.0% w/v test
level, was used when no LD was datarminable,
2. Cytogenetic Studies
a. In vive study
Ten to twelve week old, male, aibing rats obtained
from a closed colony (random-bred) were used. A total of G2 animals in the

acute study and 18 animals in the subacute study was used, as illustrated in

the following protocol.

foute Study
Traatment Tir= Yilled After Admbuistration
o oy 23 tours  4E Hours
High Level : b 5 5
Intermadiate Level 5 5 5
Low Level 5 5 5
Positive Control 0 4] 5
Hegative Contral 3 3 3
Subaculbe Study

Five doses 24 hours apart; animals killed & lours after last dose.

Traatient _cKitled After Adninisiration
Hizh level g
Intermediate Level 5
Low Level 5
Nagatfve Control 3

ATl animals were dosed by gastric intubation.

Four hours after the last compound administration,

and two hours prior to killing, each aniral was givon 4 ma/kg of colcemid intra-

"
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peritoneally n order to arrest the bone marrow cells in C-mitesis, Animals
ware killed by using Eﬂz, and the adhering muscle and epiphysis of ona femur

| were removed. The marrow "pilug"' wes removed with a tuberculin syringe and ]
an 18 gauue needle, aspirvated into 5 ml of Hanks' balanced salt solution (BSS)
in a test tube and capped. The specimzns were centrifuged at 1,500 RPH in a
table-top centrifuge for & minvtes, decantod, and 2 ml of h?putnnic 0.5% KCI
solTution was added with gentle agitation to resuspended the celis. The speci-
mens were then placed in a 37°C water hath for 20 minutes in order to swell
the cells. Following centrifugation Tor 6 minutes at 1,500 RPM, the super-
natant was decanted and 2 ml of fizetive {3:1 absolute methanc):glacial acetic
acid) was added. Tﬁﬂ cells were resuspendad in the fixative with gentle
agitation, capped, ard pltaced at 4°C for 30 minutes. The specimens were
again contrifuged, ducented, 2 m1 of propored fixstive was added, and the
cells were resuspendud and placed at 4°C overaight.

The fallciing day the specimens were agatn centri;
fuged, decanted and 0.3 ~ 0.6 ml of freshly prapared fixative was addsd to
obtain a suitable density. The cells were resuspended and 2 - 3 drops of the
suspension were alltowcd to drop onte & eleon, dey stide held at 15° from the
horizontal., As the suspensien flowed to the edqe of the slide, it was Jonitad
by an atcchal burner and allowed to flane. Following ignition, the slides were
allowed to dry at room temperature cvernight. Duplicate slides were prevarcd.
The slides were stained using a G5F Giemsa solution {Giemsa buffer pH 7.2} for
20 winutes, rinsed in acetene, 1:1 acetonz:xylens, and pleced in fresh xyleno
for 30 minutes. The stides were then mounted using Permount {Fisher Scientific)
and 24 x 50 mn coverolasses, The cavﬁrg1ﬁsses werg selected to be 0.17 wn

T 0.005 mm in thicknoss by use of a coverglass micrometer. The prepardtions
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were examtred using Leitz Ortholux 1 & I microscopes with brightfield optics
and xenon iight sources. These specimens were scanned with 10X and 24X objec-
tives and suitable motaphase spreads that were countable were then examined
critically using 40X, 63X or 100X o11 immersion flatfield apochromatic objec-
tives., Ocultars were either 12X or 16X widefield periplanatics and the tube
magnification either 1X or 1.253%. The filters used were either a didymium
{(BG20) or a Schett IL570 mp interference filter.

The chromosomes of each cell were counted and only
diptoid cells were analyzed. They were scored for chiomatid gaps and breaks,
chromasome gans and breaks, rﬂun1nns, cells with greater than ten aberrations,
potyploidy, pulverizetion, and any other chromosomal aberrations which were
observed, They were recorded on the currently used forms and expressed as
percentages cn the summary sheets. Fifty mctaphase soreads were scornd per
animal. Hitoiic indices were obtained by counting at Teast 500 cells and
the ratio of thz nunber of cells in mitosis/the number of cells observed was
expressed as the nitotic index,

Positive contrels in the acute study consisted of
anamals which had peen given the knoun mutzgen Triethylene M2lamine (TEM) admin-
istered intraperitoncatly at a Tevel of 0.30 mg/kg. Negative controls on the -
acule ﬁnd subiflte studies consisted of the vehicle in which Lhe compound was
administerod, fhe dosage levels, solvents and toxicity data arc included in
the Resuits and Discussion Section of the report.

b. In vitro study
Human cibryonic lung cultures (WI-38) which were

negative for adventitious agents {viruses, mycoplasial) which may interfere

'4 Tins .
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were uned,  Tiwse cells were employed at passage level 19, The cells had

been transfer o using 0.025% trypsin and planted in 32 pz. prescription
botties conteining 40 ml of tissue culture medium. When growth was apgroxi-
mately 95% confluent the cells were rewoved from the giass using trypsin,
centrifuged, and frozen in tissue culture medium contazining dimethy)l sulfoxids
(DMSOY. Cells were frozen in vials in the vapor phase of liquid nitrogen at

6 cells/mi.  When needed, the vials were removed from

& concentration of 2 x 10
Tiguid nitrocen, guick-thawed in a 37°C water bath, washed free of M50, sus-
perded in tissue culture mocdium (minime] essential medium [MEM] plus 1%
glutamine, 2000 units/m} of penicillin and 700 .g/ml of streptomycin and
15% fetal calf serum) and planted in wilk diiution botiles at a concontra-
tion of & x_155 cei]siml. The test comnound was added at three dose levels
ustng thres bottles for each Tevel, 24 hours after planting. The dose Tevels
requived a preliminary determinaticn of a tissus culture toxicity. This was
accomplished by adding logarithmic doses of the compound in saline to & series
of tubes conteining 5 x 105 cells/ml which were almost confluent. The gells
were gxamingd at 24, 48, and 72 hours. Any cytopathic effect (CPEY or innibi-
tion of mitoses wes scorcd as toxiciiy. Five more c¢losely spuced dosz lovals
were eaployed within the two Jogerithmic dosages, the hygher of wiich showed
taxiéﬁty and‘tﬁa Tower ne effect. The solvonts used and the range finding
data are presénted in the toxicity dnta repart under Results and Discussion.
_ Tha dose ievel bolow the lowest toxic level was employed as the high level.
'Lngarithmic dese levels were emploved for the medium and Jow Jevels.
Cells were Tncubated at 37°C and examingd twice
daily to determine whun an adequate nunber of mitosze were present. Cells were

harvested by shaking when sufficient miteses were observed, usually 24° - 43
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hours after planting, centrifuged. and fixed in absolute methanot:glacial
acetic acid (3:1} for 30 minutes.

The specinens were centrifuged, decanted, and
suspended 1n aﬁetic acid-orcein stain . (2.0%) and a drop of suspensi?n placed
on & clean dry slide. Selected coverglasses 0.17 mn in thickness were placed
on the suspension and the excess stain contly expressed from the s1id=. The
coverqglasses were sealed with clear pnail polisn and examined fmmadiately.

The microscopes, obhjectives, oculers, filters
and lignt sources were enuraratesd unods the metaphasse description.  Positive
controls used wera TEM {at a CGﬁcen:ratiﬁn of 0.1 megfinl disselved in saline)
and neyative centrols which consisted of ths wehicie in which the test corpound
was dissolved, which was 0.85% saline. Data were reported on forns currently
used and exprossed as percentages on the'anaphase UMY Shaeis.,

3. Dominant Lothal haaoy
In this test, male and Temale vandom bred rats from a

closed coleny were enployed. These animals were 10-12 weeks old at thz time

of nse. Ten male rats were assigned to each of 5 groups; 3 dose levels selected

as descrilod abave, @ positive control {{eieehylene wlamineg) {TEM) an2 a
negative control (solvent onty). The poesitive control was administered intra-
peritoneaily. Rdministration of thy test conpouns was ovally by intuhation

in both the acute study (1 desé] and in thz subacute study (1 dose par. day

for § days). Following treatiseznt, the mzles were sequentially mated to 2
females per week for 8 weeks {7 weeks in the subacute study). Two virgin
female rats were housed with a male for 5 days {Monday through Friday). These
two Teaales were removed and housad in & cage until ki11éd. The male was

restod on Saturday and Sunday and two new feiales introduced to the cays on
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Monday. It has been our experience that conception has taken place in mare
than 90% of the females by Friday and that the two day rest s beneficial to
the male as regards subsequent weekly matings. Femates were killted using EGZ»
at 14 days after separating from the male, and at necropsy the utﬂrqf Was
examined for deciduomata (early deaths}, late fetal deaths and total implanta-
tions.

Sufficient animals were provided in our cxperimental
design to accommodate for any reduction in the number of conceptions. Each
male was mated with two feales per week, and this provided for an adequate
nanber of implantations per groun per wack (200 minimum) for necative controls,
even if there was a fouwrfold vedustion in foreility of Trpiantaiions. Results
were analyzed according lo the statistical procedures described in Supplementary
Materials and Metheds, Corpova lutea, early fetal deaths, late fetal dozths
and total implaniziions per utoring horn were recordsd on ibe row dats sheats,

which are submitted separateiy.

0. Suppiemzntary Malerials and Methods
1. Host-Hediatied Assay In Vitro and Formulae
a. Bacterial i vitro plate tesis

This method has becn publishad by MAmes: The Detec-

ciplos and Fathods for Thelr Detection, Vol. T, Chapter 9, pp. 267-282, A.

Hollaendey, Editor, Plenum Press, Haw York (1971},
b, In vitro for mitotic recombination
{1) Strain B-3 was grown to stationary phase
on conplete mediun agar plates at 30°C (2-4 davs). tei]é were rinsod from the

plates and washed twice in saline and ccll cencentration determined spectro-
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photometirically. (A standard curve previously determined for colony forming
units versus % transmittance at 54% my was easi]y_useﬁ.} .

{2} Lells from the concentration suspension
were dituted appropriately into 0,067 M Phosphate buffef pH 7.2 to pravfde
b X Iﬂ? cells/ml in a tolLal of 25 ml.

(3] The test chemical was first tested for
4 hours at 30°C, with shaking, at concentrations which permitted determination
of the L0 survivol Tevel. Then, if not included 1n the first experiment, the
compound wis tested again only at the 50% survival level. If 50% survival level
could nol be determined, the avbitrary test ]e%e] of 5% w/v was used.

(4) Following treatment, cells were diluted and
plated on conplete agar medium for detemmingtion of total population and red
sectors.  Total surviving populaticn was conveniently measured on plates of
Hfq a1y 15"5 ditutions vsing 6.2 vl por giate (5 plates), and soctors detor-
mined on plates of 1Gh3 and !ﬂ'ﬂ dilutfons using 0,2 ml par plate (5 plates).
Plates ware fricvbated for 2 days at 30°C followed by a helding peried of 2 days
at 4°C to promote color developrent with linfted enlargement of the colonies,
Red secicrs were sceved by systematically scanning the plates with a disseciing
microscopz at 10X magnification.

=T {5} The Trequency of red sectors can then be
calcviated and may be expressod conveniently as sectors per 10° survivors for
comparisen with vontreated controls.

(6} Ethyt Methane Sulfonate {EMS) was enployed
as the positive control in both in vilro systems.

c. . Minimal wediwm (bacteria);

apizizen's Minimal Mediume
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4X Salt Solutiaon:
{NH4) SG#
K,HPO,

KHEPO4
Ma Citrate
Mg Sﬂq
Biotin

H,0

Hedium:
4% Salt Soluiion

5.0% Elucose (sterile)

4.0 gm
56.0 qm

24.0 gm
-4.D om

0.8 om

0.004% qm

gs to ¥ iiter

Sterilize by autoclaving
(121°C/15 min.)

PG mT

2100 mt (I histidine is added
at concentration of 3C
meTitesr, this becozs
a comdleio hicterts

Hedien, )
1.5% Bacto-anar 2550 ml
(starile)

d. Conplete mediym {bacteria):
Bacto-Tryptons 1.0 gn
Yeust-Extract 0.5 gm
Bagto-Agar 2.0 gm

Bistilled H?U

109, il

Sterilize by autoﬁ1ﬁu1ng (1219C for 15 minutes).

e. Complete medium (yeast):
KHZPD4 1.5 gm
ﬁ9594 0.5 gm
fHHq}ESDri 1.5 om
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Feptone 3.5 gm

Yeast-Extract o 5.0 g
Glucose 20.0 gm
Agar 0.0 gm
Distilled H,0 1000.0 mt }

Sterilize hy autac]aving_(??]“ﬁ for 15 minutes),
2. Cytogenetics In Vitro Preparation of Anaphase Chromosomes
| (from Nichols, 1270)

"Mnaphasc preparations may be made by several methods., One
convenient approach 15 to grow cells directly on coversiips in petri dishes.
With human fihmbh‘;sts 400,000 cells added to a 22 x 44 mm coverstip in a 80
min petri dish grown in oa 59 Eﬂz glrosphere in air has proved very satisfactory.
When adoiiiate nusbers of mitoses are visualized divectly wtilizing en invertel
microscors {ususily 48 10 92 houvs after planting) the coversiip i transforrod
to absoluie ethanol for 15 minutes for fixation. They are then stained with
any one of a nuwehber of suitable stains (Fuelgen, Mey-Grunwald-Gicmse, orcein)
and attached to a slide with mounting media for evaluation. Anaphase propara-
tions oy also be grepzrad on ¢etls grown in suspznsion or cells Trom & rono-
layer that have been put into suspension. In this instance the cells are
centrifiged and Tixgd with the scussh fixative. They zre then sesponded in
the stein and a drop of the suspension put on the slide and covercd with a
coverslip. Howover, in this case, only the excess stain s gently exnressed
from undor the coverslip and no squashing is carried out., In anaphzse prepara-
tions no pretreatment with ¢olchicine or hypotonic expansion is.used and no
technique for spreading the cells 75 used, so that the sbind]e and normal re-

Tationships of the chromoesomas are nos disturbed.®
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3. Statistical Analyses of Dominant Lethal Studies
The following statistical analyses were employed as a
means of analyzing the results of the dominant lethal studies,
a.  The fertility index
The number of pregnant females/number of mated
females with the chi-square was used to compare gach treatment to the control.
Armitage's trend was used for linear proportions Lo test whather the fertility
thdex was tinearly related o arithm=tic or log dose.
;. Total numher of implantztions
The fvtest was used to detoermine sigaificant
differencet between average number of implaniations per preognanl female for
each treatment compared to the comtrol., Regression fechniques were used to deter-
mine whether the average nuber of isplantations per fowale was releted to
the arithmetic or log dose.
c. Total numbey of corpora lutes
The t-test was used fo determine significant
- differences beiween average number of corpore ltutea per pregnant femele for
gach treatmept compared te the control.
d. Prefmplantation losse:
Preimplantation 1osses were corputed for sach female

by subtracting the nusber ¢f implantations from the number of corpora jutea,

Freeman-Tukey transformation was wsed on the preimplantation losses for pach
female and thon the t-test was used to compare each treatment %o contrel. fe-
gression technigue was usod to dotermine whather the average numher of pre-

implantition Tosses per female was reloted to the arithnetic or lng dose,
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e. Bead fmplants
Dead tmpiants were treated the same as pre-
implantation losses.

f. One or more dead implants : -

The proportion of females with one or mere dead
implants was computed, each treatment conmparad to contirol by chi-square test and
Armitage's trend used for linear progoriions to sce if proportions were
Tinearly retated to cither arithmetic or ieg dose. Also, prohit regression
analysis was used to determine whether the probit of the proportions was relatod
to tug dose.

g. Two or more dead impTants

The proportion of feinales with two or more dead
implanis computed was treated same as above ().

h. Dzad implanes pzr lot:] implants

Dead implanis psr total inpiants vere compuied for
each female and used Freeman-Tukey arc-sine transformation on data for sach
female; then used t-test to compare each treatment to control.

Historical control data was compiled on a contimous basis
as studies were completed. In addition to comparing pach treatment to control,
as outlince qbnve, each trecatment was comrered to a historicel control.

In order to toke vordstion betwoen males into account,

a nested model was used. An analysis of across weeks is also provided,

In addition to these tests, the distribution forms of the
various parameters were tested in order to evaluate the appropriateness of sone
of the testis being used. Certain corralations between parameters may exist
and were examined as one step to detercine th2 approprialeness of m@dejs. If

nzcessary, alternate test nethods were tmplenented.
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The resulis ara presented in tabular form with the
addition of historical control information. In addition to these tables,
a written report of all findings is provided. ﬁs information became available
from the an-going investigation of these data, it was reported and sugéestieﬁs
included for changes to thke methods of analysis. The statistical reports give
the level of significance using both & one-tailed and two-tailed test. Finally,

a summary sheet for each study s provided.
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F. Abbreviations

1. mu = micron

Z. mcg = Ug = microgram

3. g = gram

4. kg = kilogram .
5. ml = milliliter /

5. rpm = revoluticns per minute

7. °C = degrecs contigrzce

8. pH = power of the hydrogen foa concentration to the base 10
g, H = malar solution
10, conc. = concentraticon

1. MID = maximum tolerated dosage = High = LD5 1T determined

or else exceedingly hich dose, such as § gftg

12. INT = interreiate = pedivn teved

13. USE = usage Tevel 17 known = Jow 1evg1

14, BSS = balaenced salt solution

5. C-metaphase = cells arrested in metaphase, using colchine

or colcemic

16. LDBG = that desage which produced 505 mortality in the
group of anfimals treated .

17. LDE = that wosaaz which produced 5% mortalily in the oroun
of animals treated

18. NC = hegatiue control

19. PC

fl

positive control

20. Al

acute usage level [low level)

21. Al

acute intermediate tevel {medium tevel)
22, ARTD = acute maxinuwin telerated dose level {LD5 leval,
high Tevel)
e
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23. SAU = subacute usage level {low level)
24, SA1 = subacute intormediate level {madium level)

25. SA LD5 = suybacute L. level {MTH level, high level)

5
26, CDE = carbon dioxzide n

27. Dl = Dinethy) nitrosamine .

2B EM5 = Ethy] methane sulfonate

9. TEM = Triethylene melamine

30. DM50 = Dimathyl sulfoxide

31. MEM = mindinat essential pedium {Facle's)

32, CPL = cytopathic avvect

33, . his = histidire marker

34. D-3 = witotic reconbinant sirain of Saccharomvees

ah. mf = mean mutant froguency

I6. MEL/MEe = mesn mutant fraquency of the tesi comsund groep
combarved o mzan awrent frooucany of 1he negetive centeud
group

37. CFU = ¢olony forming units

3B. HI-33 = code name for a strain of human embeyonic Jung

tissus culture cei'ls

39, ReC X 1ﬂ5 = mitotic rmcnmbinants x 107

a4, Fean 874 = mean irocquoncy

41, tot. scr. = total scored

42.  tot. = total

43. Kz = a test of variation in the data from the computod

regression line - fested in these studies at the 5% level

1

44, Lbor., abarrations

45, irag.

n

fragmant

45, HMA = host-mediated assay
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